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Persistent cavities (Resthoehle) in the chest 
have taxed the skill of surgeons since the early 
days of chest sursery, It is unusual for any one 
sure<on to have an extended series of these ez2scs, 
Bernhard has revorted here the results obtained 
by using HELLER!s Lattice Plastic operation, 100 
of the cases followed erpyema and 24 of them fol’ owed 
hemothorax, They include cases of fairly reeont 
origin and older cases, even one of 25 years 
duration, 


It is unfortunate that all the original 
illustrations could not be reprodueed, However, 
the loss of X*ray films by fire anc water danage, 
hasty removals and temporary sterage incident te 
developments during the war are completely undere 
standable, 


The experience recorded in those two artieles 
has been enlarged since they were written with 
eaually suecessful results, 
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Turing the first World War, special interest 
was paid to penetrating gunshot wouncs of the chest. 
Based on the fundamental works ef SAU®RBRUCH concern- 
ing thoracic surgery, considerable improvement in 
the treatment of this serious injury was obtained, 
and general instructions for the treatment were establish- 
ed whi¢h are still correct. This is also the case with 
the heméthorax which is rather regularly associated 
therewith in various degrees, Ooncerning this clinical 
picture, in the first years of the World War I, the 
necessity of removing each accumulation ef bleod in the 
thorax by repeated punctures in order to avoid serious 
complications, even when it did not cause any immediate 
threat to life by displacement phenomina, was observed 
too infrecuently. The earlier apprehension concerning 
this treatment proved to be unfounded, Hitherto, the 
treatment of the hemethorax was improperly considered 
to be concluded with the relief of the immediate danger 
and no longer to be the subject of medical treatment 
or surgical action. As a consequence the »rossible 
formation of thick callus in the plevral space as been 
observed. During World War I, it was esta»vlished 
by MORITZ, when he summarized numerous gunshot wounds 
of the chest, that the final result of the hemorrhace 
into the pleural cavity were unsatisfactory, and that 
scars and wheals could be the cause of considerable 
and manifold pains with a great number of soldiers, By 
careful examination he came to the astonishing con- 
clusion that pleuraempyemas show a better prognosis 
after the surgical drainage of the pus than the non- 
treated and non-infected hemothoraces, ‘ith ‘his 
statement one was content, An explanation of this 
contradictory circumstance did not occur, Therefore, 
the way covld not be found by which better results 
could be obtained with the hemothorax, 


From my exoeriences, the cause cf tie unsatis- 
factory results is to be seen with the subsecuent con- 
ditions of numerous penetrating injuries of tne chest 
in a hitherto unobserved clinical picture, tae causes 
of which have been known for a long time, With more 
than 20 wounded soldiers I was able to prove by X-rays 
as well as by operative findings, that in spite of 
previous repeated puncture, astonishingly large cavities 
are often hidden in the so called "callosities" follow- 
ing an effusion of blood into the thoracic cavity, 
(Faas 2) 


almost regularly filled with thick clumps of old remnants 
of fibrin, It contains only a little brownish licuid 
and consequently escapes diagnosis by the simole test 
puncture, The wall consists of wheals of several 
centimeters of thickness, and is covered with old and 
decaying layers of fibrin. Theclinical victure can be 
considered as a result of the pleuritis which occurs 
after hemorrhages into the pleural cavity. On 

agcount of the chronic processes of inflamrvation and 
the phenomena of disintegration (decay) in the old 
fibrin clumps, toxic albuminous substances enter the 
circulatory system and cause noticeable abnormal varia- 
tions which continue for a long time. They cannot be 
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Illustratien 1 


Big, coatlike callus, one year after injury through 
shell splinter, with additional hemothorax, A big 
hemothorax residual cavity has been found and closed 
by thoracoplasty, 


a) Condition before the plastic, 


b) X-ray after plastic gives an imagination of 
the extension of the cavity, 


removed by medical hospital treatment even this ex- 
tended for a long time, Only by an active vrmcedure 
or surgical treatment was success achieved in saving 
such soldiers from a chronic disability and to obtain 
either a healing er a complete fitness for military 
service, 


I therefore consider it my duty to call attention 
to this aspect of disease and to point out its symp- 
toms, For this prrpose I will not give a detailed re-~ 
production of the numerous hospital reports since the 
observations correspond to each other with a certain 
monotony. I consider it most impressive to describe 
only the first observation with whieh I found, by 
chance a great cavity in the pleura after an earlier 
hemothorax, in order to give in connection therewith 
a survey of my clinical experiences with the residual 
cavity of the hemothorax, 


The 23 year eld soldier had been wounded by 
a small arms projectile on September 21, 1942, and 
received a gunshot wound with the missile passing 
through the right lung, A hemothorax developed which 
was aspirated several times. At first there were 
great quantities of a sanguinous fluid, The punc- 
tures undertaken later on were negative, On January 
15, 1943 he was received in a specail hosxital for 
patients suffering frory injuries of the lungs, Con- 
trary .to similary wounded men, he did not recover in 
spite of the same treatment, His gencrai condition 
left much to be desired, His appetite was mocerate, 
He always felt faint and physically wea, de was not 
even able to tolerate light physical exe:tions, In 
addition to a shift to the left, the blood ceil count 
showed a slight anemia, The sedimentation rate was al- 
ways Slightly accelerated, The right half of the 
thorax showed a distinct shrinkinz, and the inter- 


costal spaces showed considerable limitation. Clinical- 
ly and radiographically an extensive tnickening of the 
pleura was found, Repeated punctures asain showed 


negative results, However, based on my otker ex- 
periences with sequelae of gunshot wounds in the lunes, 

I supposed a focal inflammation in the tnrickened pleura 
was to be considered the source of irfection. The 
general condition was similar to that of focal infection, 
With regard to this I recomend a diagnostic thoraco- 
tomy which the attending physician agreed to since he 
was not successful with medical treatment, and the 
patient also consented because of feeling sick without 
any recognizable cause and wishing to get rid of it all, 


On August 9, 1943, I operated above the middle of 
the thickened pleura under local anaesthesia performing 
an extended subperiosteal resection of the rivht sixth 
rib, The exposed periosteum and the considerably 
thickened pleura, lying below it, was split along the 
course of the rib. After separating a callms of more 
than 3 centimeter thickness I opened into a cavity which 
circumscribed nearly the entire right half of the vlevral 
Cavity. It contained air and only a small quantity of a 
turbid, slightly bloody fluid in which a non hemolyzing 


accumulation cocci could be denonstxated bacterio- 
logically. Besides thcre were decayinse, bad 

smelling clots of fibrin larger. than a fist, Re- 
siduals of the earlier hemorrhage were indicated by 
their yellowish color as well as the pleural callua-, 
The wall of the cavity was covered by sirilar, not 

very adherent layers which were curretted away, After 
the cleaning of the cavity, it was closed according 

to the principle of the lattice plastic operation by 
HELLER, (The lattice plastic is a method of thoraco- 
plasty which was described by HFL‘TR in 1934,) There- 
with in the thorax above the cavity, which must be closed, 
the ribs are subperiosteally excised and then the 
periosteum is split in the middle along the course of 
the ribs and likewise the thickening of the pleura lying 
underneath the ribs, By this way the intercostal nerves 
and vessels remain intact, Strong ligaments of soft 
parts develop from the intercostal muscular apparatus 
and the thickening of the pleura, They can be made 
movable and when the techniaue is correct, they hang 
down slackly so that astonishingly large and deep 
cavities can easily be eliminated, I applied this method 
in nearly 150 eases of empyema residual cavities and 

was successful in closing each cavity by this excellent 
operation, no matter how difficult the situation of the 
cavity may have been, The lattice plastic operation 
recuiréd an extended subperiosteal resection of the 
second to ninth rib, The postoperative course was smooth, 
and 4 weeks later the discharge to the special hospital 
for after treatment of the gunshot voun.s of the lunsrs 
could take place fer convalescence, 


The result of the operation was astcrishing, After 
removing the residual cavity of the hemothorax vith 
its decomposing mass of albuminous matt-r, all the 
phenomena of disease, préviously »vreseni. disapneared, 
The appetite returned and caused a2 consicerable increase 
of weight which previously had noz Leea cbtuined tn svite 
of all efforts, The general weakness and fatigue dis- 
appeared. The wounded man avain felt like a healthy 
man, The functional capability improved. The blood 
picture and the sedimentation rate returned wo normal, 
The impairment of the respiration which was caused by 
the elimination of the entire right lobe of tha Lung,naturol- 
ly could not be avoided, The general condition progressed 
so satisfactorily that, after a short time of convales- 
cence, the patient could be released from the hospital 
whereas before the operation the discase could not be 
influenced by any means, not even by excellent medical 
management for a period of 7 months, 


The course of this observation described in de- 
tail gave a very imporessive idea of the clinical impor- 
tance of the residaul cavity of the hemothorax, After 
this descrivtion, the most important viewpoints brought 
along with the aspect of disease and the ouestions 
started by it can be discussed more easily and under- 
stood with a further 23 cases on the basis of this ex- 
perience, 


First of all we have to consider the cause, With- 
out doubt this is to be seen in the so called post- 
hemorrhazic pleuvritis, The residual cavity of the 
hemothorax represents an aftermath of this condition, 
This explanation is not sufficient in regard to the 
evaluation of this aspect of the disease, On the 
contrary we must consider in detail ths ouestion - why the 
presence of blood in the pleural space causes a serous 
exudate of the pleura which sometimes requires frequent 
aspiration and discharges considerable quantities of fluid 
after what primarily was not too severe a hemothorax, 


Concerning this there exist two different con-« 
septions, MORITZ considers the cause for the post- 
hemorrhagic pleuritis to be a simultaneously occuring 
infection, SAUFRBRUCH doubts the correctness of this 
opinion with the justified objection that the hemorrhage 
generally is found to be sterile, His opinion is that 
the entire process is based on an aseptic inflammation 
and formation of exudate, With this interpretation 
the question is left undecided as to why with some 
people only the pleura is susceptible to the irritation 
of the extravasation and causes an abundant exudation of 
fibirn and a marked pleural thickening, 


A short consideration of this vroblem is not to be 
avoided since the cause of the posthemrorrha-ic »yleuritis 
is of decisive importance for the treatrert of the re- 
Sidual cavity of the hemothorax, From the last .orld 
War there are some investigations on ths behaviour of the 
hemorrhage with penetrating gunshot wounds in the chest 
(REHN, COBET, TOMNISSEN, GFRHARDT and others), 

According to experiments on animais, an accumulation 

of blood in the pleural space should not leave behind any 
sequelae, With horses, TROUSSEAUJ has brought into the 
pleural space great quantities of blood, This was ab - 
sorbed with astonishing speed and completely without 
¢onsequences, MORITZ, repeated tnese experiments with 
dogs and found the same testlt. fom there observations 
and his clinical experietices he concluded that hemothorax 
in man was a harmless flatter which did not lead to a 
posthemorrhagic pleuritis if it is truely sterile. He 
points out to the numerous hemorrhages which were so 
frequent during the war with woundec soldiers and which 
were rapdily absorbed without leaving benind bad se~- 
quelae, as there are thickenings and callus, Now this 
would be the normal course with a sterile hemothorax. The 
frequently nevative bacteriological examination in the 
hemorrhages which are not absorbed represents an im- 
portant objection, MORITZ opposes the same with the 
following evidence: The cuestion concerns attenuated 
agents or the consecuences of their toxins, The presence 
of highly virulent germs on the contrary should lead to 

a pleural empyema, 


Our own observations contain several visewpoints 
which are important in reply to this forrulation of the 
question, First of all, the result of the bacteriological 
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inyestications ia interesting, ‘ith the larzve numbcr of 
the patients who had passed through many hands, the ab- 


sence of a systematic bacteriological examination is 

not surprising. Consecuently, a ta>vuvlar summary cannot 

be given, Therefore, I wish to restrict this discussion 
to a short summary of the results. From the 24 residual 
cavities of hemothorax which I have seen until now, 

I have operated 18, Before the operation a search for 

pus forming germs took place only in the fluidsobtained 
by puncturing 7 wounded men, With more than half of 

them (Ads staphylococei and streptococci were, some- 

times repeatedly, demonstrated, With the thoracoplasties 
we searched for bacteria in the fluid of most of the 
cases, Among 14 specimen, bacteria were found in 7 cases, 
which had been established with some wounded men even 
before the operation. Success was achieved in healing six 
further residual cavities of the hemothorax without 
operation, but only by the negative pressure treatment, 

In all these cases the search for pus forming bacteria 
was negative though it was repeated several times, 

For this there are two poSsible explanations, “ince 

this aspect of disease could be healed without operation, 
the disease was probably less severe than with the cases 
treated by a thoracoplasty. Furthermore, the vossibility 
must be considered that during the existendc of the ree« 
Sidval cavity of the hemothorax for months and years the 
germs have been destroyed, In this sense the negative 
bacteriological findinvs in fluid obtained by aspiration 
from wounded men can be explaired in whom at an earlier 
date, when the hemothorax was not so old, bacteria might 
have been found, Adm ttedly, these fincings do not 

permit a definite conclusion on the cavse of the hemorrhagic 
pleuritis, but on the other hand, therr is no doubt, after 
these bacteriological results, that the infection has a 
decisive influence on the development of the residval 
cavity of the hemothorax following a venetrating ~un- 

shot wound in the chest, 


Further important observations can be cited to 
support this interpretation, With the microscovic 
examination of the fluid obtained by puncture, The 
presence of many leucocytes was astonishing, With some 
residual cavities there were even fluid transitions to the 
pleural empyema. As to the surgical findings, three 
wounded men showed a closed empyema resicual cavity, 
when the clinical course and the develrvment of a hemo- 
thoraz existing for many months wovld net have suggested 
placing them in the sroup having a residual cavity of the 
hemothorax, Also the thick clumps which were regularly 
found in these cavities at the thoracoplasty, are worth 
mentioning for they showed rather the same structure as 
those of the same sort which can be found after a short 
time with every infecte@ pleural empyema, 


Finally the sy:ptoms of discase, which are to be 
described in detail, have to be taken into consideration, 
They can be explained in the most ssetytelandy ss, manner 
by the presence of a bactcrial infection, heir dis- 
apvearance after reroving the focus of the disease is to 
be considered as a direct proef, All these view points, 
however, suggest making the penetration of germs re'- 
ppomsible for the development of the residual cavity of 


fo 


the hemothorax with a probability that is nearly cere- 
tain, How far this conseauence can be applied to the 
posthemorrhagic pleuritis, can be passed over here, On 
the other hand, from this *nowledge and the principles of 
general surgery the postulate can be formulated 
indicating the surgical treatment of each residual 

cavity of the hemothorax as soon as it causes pains 

and its healing cannot be obtained by other methods, 

in order to remove the focus of inflammation anc its 
seovelae from the body, 


igal findingg is. not necessary. But some short re- 

marks for the better understanding of the whele ex- 
planation cannét be avoided, Similar to residual cavities 
follwoing empyema, the cavity after a preceding hemothorax 
can occupy an entire half of the thorax or only a part 

of the samej; The first form occurs rerely. The second 
appears praia! always in the post-rior lower part of the 
pleural cavity and has the shane of a cloak, There- 

fore, it is most practical to distinguish between a 
partial and a_ total residual cavity of the hemothorax, 

The wall of the hollow space is formed by a thick callus 
which may be as thick as 5 centimeters, Usually it has 

a gray-white color, but sometimes it has a brownish- 
yellow tinge, and can contain residuals of the preceeding 
absorption of blood, The callus shows concentric layers, 
On their inside there afte often layers like the layers of 
an onion, The content chiefly consists of air and ge- 


latinous, fibrinous clumps of fibrin. There cause a 
comprehensible astonishment. Sometines they ere on the 
point of decomposition and have a corr:sponcing color, 
Small cquantities of fluid may be presenti wrich can 


easily be overlooked during the vounctrvre, Usually it 
has a brownish, sometimes a chocolate colored avvearence, 


The histolegical structure depends somewhat on the 
age of the callus... Sometimes the pleural thic*enines 
is composed of hyalinizing connective tissue, rich in 
vessels, wth fibrineus layers, On the other hand, it 
can alse be permeated by chronic inflam atory infiltrations 
and may contain cells containing hemosidering, Occasional=- 
ly the wall next to the cavity is covered by granulation 
tissue or is infiltreated by "pus co-vvusclies" go that it 
could be considered as the wall cf an «movama residunt 
cavity. The microscepic findings trereforr point to a 
bacterial oricin of the hemothorax savity, 


course. When reviewing the hospital reports, it was 
striking that most of the soldiers must have given the 
impression of a more severe illness than is asually 

the case with a hemothorax. Yet more impsrtant, how- 
ever, is the conseouent behaviour. Generally the wounded 
men recover wel? from the consenuences of a penetrating 
gunshot wound in the chest with subsecuent hemothorax 
after some punctures. The thickening which remains at 
first, has the tendency to involution so that later on 
the ».leura again becomes soft and pliable, This course 
is missed with soldiers who have a residual cavity of a 
hemothorax. Alse under the most favorable conditions and 


with the best care the convalescence takes place rather 
Slowly or is even unsuccessful, 


The elinical picture is rarked by the chronic 
intoxication from the focus of inflammation: in the 
thorax, The thick indurated wall hinders a auick ab- 
sorption and represents a mighty barrier against the 
bacteria, their toxins, and the decomposition products 
of the pretein, This view point is important for the 
understanding of some peculiarities, For a zreat vart 
it is te be made responsible for the relatively va:ue 
gcneral symptoms, The »vatients complain of faintness, 
weariness and feebleness, Particularly younvrer wounded 
men are mest impressec by their deereased physical 
efficiency as well as by the weakness occurring after a 
short walk... Most of them suffer from anorexia. The pains 
caused by lécal changes are few, The shortness of breath 
Seems to be considerably creater than after the usual 
penctrating gunshot wound in the chest. Its disappearance 
er its improvement after the successful treatment of the 
residual cavity removes every doubt of the causal cone 
nection, 


The examihation also offers so few obvious find- 
ings that overldoking the cavity is very well under- 
stood, The involved side, always lags noticeably, The 
shrinkage of the same is the most oronounced sign and 
is best recognized by a comparison with the sound side, 
The extremely narrowed intcrcost2il spat:s and the ribs 
tightly pressed togeth-r signify th. sari-vsness of the 
intra-thoracic shrinkage process, . was *eatly always 
able to explain the fundamental complaints from the simple 
consideration with regard te the course, 


For the exact diagnosis, a greater number of 
auxiliary means are available. Part of them belong proper- 
ly to the clinical course, Diarnosis is discussed, how- 
ever, in this sectien in order to avoid repetitions, 

The main point for the recognition scems to be that 
one is thinking of the pr-sence of a residual civity 
of the herotherax with the pains aftcr a venetrating 


gunshot wound in the chest, it is suitable, for the 
Systematic discussion to separate inc seneral and the local 
Symptoms. The first one has partly teen mentioned vith 

me GCiseussion of the clinical picture, However, the 


behaviour of the body temperature nas to be pointed out. 
When examining the temperature curves it is striking 
that the temperature is often at the upp-r limit of the 
norm and sometimes may show transient considerable in- 
CreaseS, 


Since the abnormal changes are caused by inflamma- 
tory processes, the behaviour of the blsod picture has to 
be taken in consideration. The number ef the white blood 
corpuscles is generally normal, With a repeated examin-~ 
ation, however, slightly increased values are found, 
Occasionally transitory pronounced leukocytosis advears, 
The sedimentation rate is net reliatle, "ven with tran- 
Sitions to the pleura empyema, the acceleration ef 
the sedimentation rate is occasionally absent. Such a 
discrepancy can easily be the source of a faulty inter- 


pretation, Gcnerally, however, a slightly increased 
acceleration of sedimentation rate can be observed, 

As with the white cell blood count a freovent repetition 
of the test is highly recommended here also, The 
occasional slight anemia is not useful since it is not 
only a consequence of the chronic intoxication, but is 

a frecuent finding in the first months after gunshot 
wounds in the lung. 


Even when all points of view indicate the presence 
of a residual cavity of the hemothorax, one has to 
endeavour to explain the diagnosis absolutely, The 
physical examination leads regularly to the assumption 
Of a@ caliee formation, This is confirmed by the re- 
sult of the survey X-ray of the lunv. Still vreater 
errors occur when a large cavity contains much air and 
has no particularly thick wall. Only the presence of 
a sufficient quantity of linquid makes vossible an 
accurate interpretation of the circumstances, but this 
often does not occur. Consecuently the clinical and the 
X-ray examination scarcely surpass the easy diagnosis 
based on thickened pleura formed aft-r hemothorax, 


Also the test puncture fails in conseouence of the 
peculiar aspects of discase, Its negative result is for 
the most part responsible for the ov-rlookinz of the 
residual cavity following hemothorax, By the observation 
ofcertain directions, however, succers is achieved in re- 
forming th s method of examination to tne most infallible 
diagnosti¢ auxiliary means, Accordiug uc cur expericnces 
the proceeding is simple and withouy canzer, By means 
of 4a not too thin puncturing needle cne pierces the 
region of the sreatest thickening anc also at the favor- 
ite locztion of the residual cavity following hemothorax,. 
If there is a hollow space below the callus , it can 
easily be recegnized., For, after overcoming the resist- 
ance in the thickening, the needle at once can be moved 
relatively casily. There one has the feeling of having 
reached an empty space, Now is the piston of the 
syringe can easily be moved (to and fro) witheut the 
aspiration of fresh er old blood, first of all some 
sterile sodium chloride solution is cautiously injected, 
if thie 28 very Gasy and can be fol...oned with a larger 
quantity and without the occurrerc2 cf aay phenomenc of 


7PPitatvion, the presence of a relast.tely arve hollewn 
Space can be assumed, and the exp¢rinent cf a contrast 
demonstration may be undertaken, Greatest conscien- 
tiousness naturally is suppesed, In proceedine so we 
have easily fixed the size of the r-sidnal cavity of the 


hemothorax on the X-ray picture, 


Of course it must not be concealed that this reli- 
able and unobjectionable method leadsus on¢e¢e Anto error, 
Probably the unusually numerous and thick fibvin coagula 
led to an obstruction of the puncturing needle, Since 
numerous phenomena of disease were present and all the 
other evidence: indicated the presence of a residual 
cavity following hemothorax, I believed the under- 
taking of a thoracotomy to be in order, After the 
Subperiosteal resection of a rib, I split the posterior 


Illustration # 2b 
could not be repro- 
duced with the facili- 
ties available, 
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General radiography with 


Contrast filling of the 
callus, 


cavity, front view, 


Illustratien 2 
a,b,c,d,e,f, 
Apparently unimportant formation of callus 1 
year after a machine p&istel shot with subsecuent 
hemothorax,. The contrast medium proves the pre- 
sence of a large residual cavity which was closed 
very successfully by an overation, 


ike 
Cc 


Side-view picture of the 
cavity filled with the 
contrast medium, 
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Illustration 24 


General X-ray view after 
thoracoplasty, 


Picture of the thorax Side-view of the same, 
after the eperation, 
front view, 
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General radiography of the Picture of the cavity after 


lungs, the injection of the con- 


trast agent, 


Illustration 3 


Extensive formation of callus after a small arm gune- 


shot passing through the left half of the chest with 
hemothorax residual cavity which can be vroved by the 


injection ef a contrast medium and can be removed by 
thoracoplastys 


Illustratien 4 


Radiography of a hemothorax 
residual cavity within a 
So-called callus after a 
gunshot wound with the 
missile in the chest, The 
light areas in the shadow 
are caused by fibrin clumps, 


ribperiosteum in its longitudinal direction and sube 
secuently I cautiously opened the thick pleural callus, 

I reached into a tyvical residual cavity in which many 
old fibrinous clumps were found, With a cautious pro- 
ceeding there is no danger of a pleural opening or of other 
complications, With doubtful but suggestive clinical 
pictures, therefore, and considering the experience 

with the exploratory laparotomy in the case of vague 
abdominal diseases, the indication for a diagnostic tho- 
racotomy should be justified since not only the return 
of the fitness for military service, but also the 

health is endangered when the residual cavity following 
hemothorax is not removed, 


1 


Thus we have to come to the treatment, It would be 
of some importance to know what the chances are of a 
spontaneous healing of such cavities, WEINER who,on 
the basis of postmortem appearances, saw the clinical 
picture for the first time in the year 1915 and believed 
it worth a description on account of its peculiarity 
doubted this possibility with a cavity the size only of 
a man's fist and existing for nine months on the basis of 
his macroscopi¢e and microscopic observations, I my-= 
self would not ceny it entirely, If, however, an 
inflammatory focus is present in the cavity which causes 
général phenomena. of disease, I consider it must be 
clésed in order t$ regain the health and also the fitness 
for military Service. Naturally this siovld be obtaines 
préferably by thé redevelopment of the inngs, Unfortun- 
etely this proceeding is litited >. the cften very thie 
pleural callus and frecuently alss iy she peezents of in 
infection, Conseouently the thoraczertasuy cannot be 
avoided in the case when careful excrcise continued for 
a long period has failed, Fer this purpose the lattice 
plastic operation ef HELLER is most suitable, Since this 
method does not show an alarming death-rate (among nearly 
100 empyema residual cavities which are to be considered 
as more severe, I lost only 3 soldiers by brain abscess) 
and does not leave any significant cosmetic deformity, 
contrary to the well-known plastic operation of SCHEDE 
too great a reserve towards the surgical action is not 
justified. 


in spite of all@®careful indication is. suitable, 
Bee Course of the first nine resion:] cavities of the 
hemothorax which I operated according to tne rethoc of 
HELLER were easy and smooth, Aftcr a few wrel:s they 
could be released, After the tenth and eleventh tho- 
racoplasty, however, in spite of having dusted sufficient 
Marfanil-Prontalbin pewder into the wound area, suppou- 
rations, which lasted for many weeks, apneared which 
transitorily endangered the general state of the elder 
of the two wounded men in a most cevere tanner, Both 
cases finally healed, The sorraw whicn they fad caused, 
was, however, the reason to study again the possibility of 
a less dangerous treatment, Therefore I undertook the 
experiment to reduce or to clese the residual cavity, 
b- introducing a drainage tube and joining the same to 
the airpump operated by a yet of water, Favored by the 
eld fibrin clumps and the residuals of the hemorrhage, a. 
Serious mixec infection occurred, As it was feared al-~ 
ready, an empyema residual cavity developed that had to 
be removed finally, after a leng and dangerous illness, 
br a thoracoPlasty. Thus valuable time had been lost 


eat See 


and the wounded seldier had been brought into additional 
danger, 


Fxcept for the suction drainage, the use of which 
is obvious at the present state of thorax surgery, I 
do not believe that it is right to report on all our 
tentative attempts, Perhaps it is most suitable to 
describe the proceeding which proved best in our case, 
With each residual cavity of the hemothorax we ascertain 
at first its capacity by means of the above described 
puncturing technicue injectioning a physiologic ‘saline 
solution, The licuid which is withdrawn is bacteriological- 
ly examined. The extent of the cavity sheuld be established 
radiographically in the beginning of the treatment after 
the injection of a contrast medium, A‘ter the rinsing 
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of a disagreeable drawing or a feeling of pressure in 

the chest, Occasionally we made a trial of leaving negative 
pressure in the cavity, even up to 35 millimeters hemo- 
globin, After a week the same process has to be re- 

peated, Since in this period the lower pressure has 

declined to 5 millimeters hemoglohin on an average, By 

new determinations of the capacity or if necessarv by an 
X-ray control} one can ascertain at any time the result 

of this treatment, 


With some patients we combined th- negative pressure 
procedure with the injection of ?ree)~-opsin selution, 
According to the good recommendations 7 7 this agent 
given to several persens by PAYR, w- exorctad firstiy 
that it should dissolve the thick ?it+in clamps as 
well:as the other residuals of the formei hemorrhage, and 
secondly a modification of the thick pleural callus and 
therewith better conditions for the expansion of the 
lung. Unfortunately, we did net observe convincing 
results, as the subsecuent operations revealed, 


The most promising of all conservative methods is 
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now it has been used with 9 wounded men with a residual 
cavity following a hemothorax, With 5 patients success 


was achieved by means of this treatrer: ‘n obtaining their 
health and fitness fer military sev: 363, The ether 4 of 
these patients had to underge 4 theverzovle sey tpermation, 


With one of them the cavity had dininristec 32: that the 
operation could be made less extensive wnile “ne seduction 
with the other ones must be considered as dubious, 


With the patients, treated without srces., it was a 
waste of time, On the other hand, the consevvatively 
healed cases reauired 16 punctures on an averase anc a 
Stay in the hospital for 5 months, Ine results with 
the wounded soldiers, with which tne residual cavity 
following hemothorax was removed by means of a thoraco- 
plasty, are very satisfactory compared with these 
figures, If no speeial incident happened, they left 
the hospital even within 3 to 4 weeks, When comparing 
the results one must consider that even with a careful 
control no security is ~iven concerning the cavities which 
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remain after the negative pressure treatment and which 
are associated with the danger of a later comlication, 
while by means of the thoracoplasty the fecus of dis- 
ease is radically removed, Therefore, unless showing 
improvement the negative pressure treatment should not 
be continued for toe long a period, and the cases which 
are suitable for the conservative method should be 
selected carefully. Conclusive directions cannot be 
given considering the small number of our patients, 
According to our observations the negative pressure 
treatment fails with cavities of more than 100 cubic 
centimeters capacity and above al! with these shown 

to contain bacteria, With these latter cases it is 
more advantageous to carry out the thoracoplasty imme- 
diately and to abstain from the puncture treatment, 


It is unnecessary to describe our results in de~ 
tail, With all 24 wounded men the phenomena of dis- 
ease disappeared after the operative or conservative 
treatment. After recovering from the operation they 
were transferred into a special hospital for patients 
with gunshot wounds with the missile remainin~ in the 
lunzys for the purpose of their after treatment, Heal- 
ing was obtained with all cases and there is the foun - 
agatien fer the belief that a great numbcr revained 
their complete fitness fer military service who without 
an energetic action would have fallen iato a severe 
Ghronic dehabilitation, In spite of this pleasant re- 
Hunt 2t is necessary to incuire if “nAcre was an 
poeesibility to avoid the develcrvneu™ «7° a vasidvel 
cavity of the hemethorax in the berinrines by adecuate 
prophylaxis. Late criticism is always an unoleasant 
matter, But since it shows a way how te wrevent in- 
juries, the impression which I gained whea looking 
through the hospital reports, might be of some value 
for the wounded men; The report can be summarized as 
follows, First, with the penetrating gunshct wounds 
in the chest the removal of the accumulation of bicod 
in the thorax had not been done in gecd time and 
secondly that the punctures hac not been repeated free 
quently enough, The cause ef this failure is te be seen 
in the fact tnat the eccurrence ef a prsthemorrhagiec 
pleuritis after an accumulation of otoc4 in tne pleural 
Breve 2.2 not sufficiently mmownh or n't a*% ell. knewn, 
Ciléar consecucices resulted from tic forn.ztion cf savage 
Connected therewith, This process is of ar extremely 
unfavorable effect when during the -emoval of the aemor- 
rhage, whether by carelessness or consciously by false 
Suppositions, air enters. The same is not abscrbed 
by the inflamed pleura or at least is cnly slowly abserbed 
and can contribute to the development of the residual’. 
cavity following hemothorax in the sare vay as ENLLonK 
and GRAF have shown for the development oF tic cempyena 
residual cavity. 


Without doubt the residual cavity following heno- 
thorax is an aspect of disease which *elons particularly 
to war surgery and is entirely unknown. In single 
cases I had secn it, however, after puncture wounds and 
rib fractures after secondary hemetrorax., It can 
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be assumed that some wounded men after an unsuccessful 
treatment on account of a formation of callus are re= 
leased after a penetrating gunshot wound into the chest, 
behind which such an old cavity is hicden. This 
complication could have therefore a certain importance 
for the medicine of treatment; SAUPRBRUCH and JAHN 
already have called attention to this after the last 
World Yar that also the clinically neninfectious hemo- 
thorax may. cause pains which last for many years, 

The assumption is not to be rejected that the heme- 
thorax residual cavity with its serious shrinkage phe- 
nomena is to be taken into consideration as the cause of 
the considerable distortions and dislocations of the 
heart and of the mediastinum as well as for the numerous 
pains after gunshot wounds in the chest. Therefore 

I hope that my statements concerning the occurrence, the 
knowledge, and the treatment ef this aspect of disease 
may contribute to protect many wounded men from the 
dangers of this complication, 


SUMMARY 


With the hemothorax after penetrating injuries 
of the chest, in spite of freouent punctures there ree 
main occasionally large closed residual cavities in 
the thorax which appear in the X-ray picture only as a 
callus or are thus interpreted, By the absorption 
of the products of disintegration of protein many 
phenomena of disease arise, They disap-ear, however, 
after the operation of the hemothorax residual cavity. 
These cavities can be partiel or total in size, It 
depends on the posthemorrhagic pleuritis, The infection 
has a decisive influence on the development, The diagrosis 
@an be ascertained by the radiographic demonstration of 
the hollow space, The aspect of discase itself is 
caused by a chrénic intoxication and can easily be 
recognized with some experience. Smaller hollew 
Spaces can be cured by négative pressure treatment 
while larger ones reauire a large thoracoplasty in 
order to avoid more severe injuries, The experiences 
made with 24 patients d¢oncerning the aspect ef disease of 
the hitherte still unknwbn hemothorax residual cavity 
are givenj The samé occurs chiefly after pénetrating 
gunshot wounds in the dhest and occasionally after stab 
wounds and fractured ribs} 
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@verative methods for closing the residual cavity. 


In the last few decades the closure of the empyema 
residual cavity has kept surgery busy. @enerally 
acknowledged no method, which was reliable and not risky 
has as yet been found, From time to time new proposals 
were mado to improve the usnual’methods of treatment, 
They also prove that in this field we have to deal with 
a surgical problem not yet solved in a satisfactory way, 


On principle we have three possibilities at our dis- 
posal, The first method of treatment consists in opening 
the rigid armor surrounding the shrunken luneain cases of 
a chronic pleural empyema. Certainly the best vhysiolovical 
method is the peeling off, of the serous coat of the lunss 
according to FOWLER and DFLFRME with the aim to enable 
this organ to expand again, But this involves consicer- 
able danger and has not been used by us consistently 
because of other cisadvantages, 


The second possibility gives up a reexpanding of 
the lungsand makes the cavity disappear by bringing the 
mobilized thorax wall to the surface of the lungs after 
ribs,and if necessary, the hard layers of the pleura have 
been removed, As early as 1878, SCHEDE for the first time 
removed not only the ribs, but also the solid parts between 
the ribs, so that only a flap of skin or skin muscle and 
scapula remained, SCHEDE*s plastic operation allows the 
obliteration of all empyema residual cavities with the 
greatest, but not as was first believed, absolute safety, 
Failures occur with cavities which are situated mest un- 
favorably within the cupola pleurae and the costovertebral 
angle, as well 2s in the posterior mediastinal area, so 
that afterwards it must be filled up with a "living 
tampoon", The most important thing is the experience 
that SCHEDE's plastic operation considerably endangers 
such patients as have suffered severe injuries owing to the 
long duration of their complaint and to the chronic 
secretion of pus and that it often ends fatally, even if 
they were performed in several stages. If patients sur- 
vive this grave operation, a considerable mutilation of the 
thorax and on account of the removal of the intercostal 
nerves a paralysis of the abdominal wall remains. The 
numerous proposals for irprovement could not cuite re- 
move these and other disadvantavzes of thre thoraco-plastics 
of the empyemal residual cavity. 


The third possibility consists in v-eling off the 
serous coat of the lungs combined with plastic compr-s:sion 
of the thorax, This procedure succeeds sometimes but not 
always, and therefore cannot be recommended routinely, 


In 1934, HELLER described a new procedure for’ the 
removal of the empyema residual cavity. This method 
doubtless belon’s to the second group. It avoids the dis- 
advantages of SCHFDE's plastics and has numerous advantaces, 
I have used it in nearly 150 empyema residual cavities, and 
in each case could close the cavity, even in the cupola 
pleurae anc the posterior mediastinal space, Of my first 


hundred cases, I lost only 3 patients after the operation, 
but even this small number, as we shall sce, was not due 

to the overation itself, The progress r-sulting from 
HFLLFR's method comosared to SCHEDEts plastics is so 

great that I feel obliged to describe my experiences of 

the first hundred cases of erpyema residual cavities that 

I personally opcrated a’cording to HELLER, Above all, 
every surgeon who knows this method of treatment and 
performs it with exactitude is enabled to close every 
residual cavity, how ever complicated it may be, and if 

he hag only small xperience in this field he in not 
puzzled anysore by the numerous modifications of thoraco- 
plastics, as to ‘hich method of treatient to choose accord- 
ing to the directions ~“iven in the manuals of surgery, 


HELL™R named his method of treatment "Latticd plastics", 
It was illustratcd cxecllcntly by KLEINSCHNIDT in KIRSCH} 
NERS "Scicnec of Surgery" (I11, 1). So I describe this 
method in eo far as it is absolutely necessary in order 
to understand the follwoing explanaticns, 


Above the lower section of the resicdval cavity one 
rib is resected subveriostcally. Then follotrs the splitting 
open of the pleura callus in thé micdle section of the 
exposed periosteum in the line of the removed ribs By 
palpating or probing, the size and extent of the cavity 
may be ascertained, Then all the other ribs above the 
residual cavity arc subperiosteally resectcd step o 
Step, The ribs should be reroved antcriorly, cs 
3 centimeters beyond the edge of the cavity, while habe 
teriorly they should be removéd as far as the transverse 
processes, even if the cavity does not extend so far to the 
rear, By splitting up the ploura callus in the middle and in 
the line of all the reroved parts of the ribs the inter- 
costal vessels and nerves are preserved, and above all li- 
gaments of the soft parts ar- created consisting of inter- 
costal muscles, pleural cal’us and periosteal striae. They 
can early be made mobile and with correct technioue they 
hang down so loosely that they can often fill up extrenely 
deep cavities. Placing somo tampons, draihabkestubes and 
aoproximation sutures complete the operation, 


So far only SALZER and SARAFOFF have reported about the 
advantages of this modern method, But during the war, as : 
I often learned, it was vsed far more frecvently than the 
scant reports make one suppose, As early as 1935, WANGEN- 
STrEN, too recommended the use of soft part ligaments for 
closing empyema residual cavities. In 1934, I too, made 
a thoraco-plasty on the same principle, But I @id not take 
into consideration splitting open the rib periosteum in 
the m ddle which prevents effcctivelv injuries to the inter- 
costal vessels and nerves and thus irrecularities in the 
nutrition of the soft part ligaments as well as the forn- 
ation of abdominal herniae, I onened the callus alonr 
the upper border of cach removed rib, 


After getting to know of HFLLER!s far superior metnod, 
I gave up my technioue, and when the war care with its 
numerous and extensive residual cavities I used lattice 
plastics exclusively in operating them, In 1943, I re- 
ported 20 cases, all successfully provided for according 
to HELLER, The further plastics, too, yielded such fine 
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below the ene removed first are 
The intercostal muscles and the 
bandages, 


removed subperiosteally. 
is easy to survey. 


Illustration 1 
Lattice plastig accorcing to 


HELLER, 


a) The skin, the trapezius and 
rhemboideus muscles are cut and 
the ribs exposed, The sixth 

rib is remeved subveriosveally 
for 6-8 centimeters length, The 


inner periosteum is split open 


by the rib probe introduced jne 
to the cavity threuch the 
fistula, 


b) Accerding to the extend as- 
certained, the ribs above and 
subperiosteally removed too, 
periosteum are held by bridle 


so that the cavity may be surveyed well, 


ec) The ribs 2-7 have been 


The cavity is laid open so that it 


results that cases of r sidual cavitics were sent to me 
from many quarters for operation, 


Thus my lattice plastics numb-red one hundred, even 
two years ago. I am going to give an account of the first 
hundred cases, as sufficient time has passed to allow one 
to judge about a lasting success,.At the same time I 
can compare it with my experience gathered in a great 
number of other operations, I think the communication of 
my observations is the more justified as lattice plastics 
fulfil all the recuirements for the asvect of so grave a 
disease as the empyema of the #esidual cavity: Low 
mortality and fvll certainty of success, not to speak of 
the other improvements on SCHEDE's classic plastic oper- 
ation, It is of importance that I operated nearly all 
the paticnts myself and studied this disease thoroughly, 
I was of opinion that, as in many other methods of 
operation, very often apparently unimportant trifles are 
decisive, and I made it my business to examine and study 
all the points of view personally on which the success of 
lattice plastic might depend and my assistants supported 
me loyally in every way, 


In judging our cxp-rience with HELLER's method we 
think it necessary to give a short survey of our paticnts, 
Only isolated cases of pleural empyema were treated in our 
clinic before, As far as I know, residual cavities re- 
mained only in aboat 54, if some care and right comprehension 
were shown, All the other cases were sent for operation 
to our clinic from outside, 


16 patients had had pneumonia before. 2 had bronchial 
pneumonia, whilst 82 had reccived injurics of the thorax 
by bullets, shell splinters, contusions or fractures of 
Fibs, The opcration findings yielded 71 partial and 29 
complete or neorly complete residual cavities. Of the 
former,13 showed an unfavorable site, 3 were situated noar 
the cupola pleurae, and the rest in the posterior costo- 
vertebral or mediastinal area. Of the 109 patients, 3 were 
under 10, 5 over 40 years, 53 between 20 and 30, and the 
rest in the second or fourth decade of life, Finally I 
must mention that in 8 cases unsuccessful thoracoplastics 
had been undertaken previously by other physicians, 


CAUSIS OF RESIDUAL CAVITIES 

Ever since the asepct of discase of the empyema 
residual cavities has been known, one has been busy find- 
ing out the preliminary conditicns contributing to its origin 
Opinions agree as to the canses, but not as to their 
frecuency. Therefore, I give a short survey of the find- 
ings which according to the hospital records and the re- 
Sults of operations caused the residual cavity. I wish 
to ad¢ that similar percentages are to be exnected in the 
second hundred cases, 
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Illustration 2a Illustration 2b 
could not be re- could not be re- 
prodvced with the produced with the 
facilities avail- facilities available, 
able, 
a fe) 
Rib ring formed after re- Formation of a ring 
section of the rib and between two neighboring 
drainage, ribs after BULAU's drainage, 


lilustration 2 


Special findings in ribs in thoracovlasty, 
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1) mistakes in drainage (occasionally only fistula 
with cavity behind it) 
a) too narrow 
b) too high 
¢) too deep (compare Ill, 3) 27 
ad) too far forward 


Formation of callus by puncture 
and rinsing continued too long 25 
Closed cavities 18 
Bronchial fistula 16 
Osteomyelitis of ribs 6 
Pockets 3 
Tuberculosis a 
Goneral condition of health 2 

pf 
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Foreign bodzyes 


This table shows that in 27% of our patients the 
empyema residual cavity was caused by errors in drain- 
age. Fsnecially a space too narrow for drainage pre-= 
vented curing of the chronic empyema, ‘omc patients were 
sent te the clinic for a fistula of the thorax secreting 
only little pus, but having existed for months, Close 
examination and X-rays showed that behind such evidence 
astonishingly lerge cavities may be hidden, We had the 
same experience when the elastic drainage-tube, lying 
in the area of resection, was so thin that pus could 
not sufficiently discharge itself, as urgently recuired, and 
so the tosidual cavity was formed, 


I obscrved that those frerucnt failures in the treat- 
ment of empyema arc due to the insufficicnt xnowlce-c of 
thoracic surgery of the surgeons, ABbve all, they do not 
take into considcration the normal tendency of the placc 
Of Grainage to contract which afterwards becomes ricid, or 
S68 tanetormed into a bony ring. (111, °2). “hen, in change- 
ing the dressing, the thiek clastic drainage-tube is 
replaced by a thin one too erirly, accumulation sets in, cven 
if small quantities of pus are secrséted and the cavity re- 
mains, 


Though I covld always demonstrate in my clinics, how 
after wicecning the fistula or introducing a thick drain- 
age tube the genernrl condition of the patients improves 
oy mormal appetite comesback, I observed again and again 
thet my own assistants had this incomprchensible inclination, 
therefore I ordered, if conditions allowed it, the drainage 
tube only to be stortened, but not to be replaced by a thin 
one, when the dressing was changed, 


The after treatment of a pleuralempyema needs special 
care even in apvarently rceeular cascs, Resection of ribs 
and use of an aspirator are not sufficient, At every 
inspection one should make sure that the aspirator works 
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Picture from front to back seems 
te represent a narrow cavity. 


Illustration 3 


b 


But the picture from the 

side shows the real extent, 
Nete especially the long 
narrow ¢gistula passing into 
the broad based, lower bounda- 
ey eo: the. Cavity; (ia. suen -S 
case, a resection of the rib 
at the base of the cavity 

must precede the plastics and 
sometimes it brings recovery, 
This frequent fincin= is often 
misunderstood or not vropers= 
ly recognized, 


Contrast illustration of an empyema residual 
cavity frem two sides,Residual cavity. Leng 


drainage canal, 
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State after the thoraco- 
plasty, First and second r¥b 
preserved, 


well, and the negative pressure actually exists, The 
elastic dtainage tube is freouently stovvoed up, often 

by thick clots of fibrin,. As the leitnotiv for’ tho” . 
surgical treatment of empyema I shovld like to mention 

a sentence which C, FGGERS wrot«c down as the result of 
his great .expericnece: "In treating an acute empyema it 
is not only neccessary to form a well fitting opening, 
but also to preserve it," The surgcon who takes this 
advice seriously will avoid the development of residual 
cavitics, . 


3 Surely the choice of the resection site is of . 
importance, I prefer the dcecnest point of the pnlevra 
cavity and generally over the ninth anc tenth rib cntoring 
Somewhat back of the posterior axillary line, Thouzh 
afterwards the diaphragm will raise, I avoid »vlacin« the 
drain too high because othcrwise pus is accurulated in 
the costophrenic gutter (DENK). I saw sevoral, especially 
basal residual cavities, no doubt ecauscd by this mis- 
trike, 


Another measure not too well known to avoid empyema 
tesidual sakittce is roentgenologiéal examination (I11]1, 3), 

A survey photo of the lung is not sufficicnt to state the 
cure of the pleura empyema before the drainage is finally 
removed, To sorve this purpose a filling of the fistula 
should be made in every case, And, to avoid errows, [:RIO's 
method is to be recommended here, Bv this method one often 
finds, after injection of a contrast medium, in the 

X-ray itself, even in cascs of insignigicant secretion of 
pus, contrary to expectation, an enlargement of the fistular 
Canal at its end or even a small cavity in the thorax, 

In these circumstances the drainage must be continued to 
avoid great damage, In spite of romoving the elastic 

tube, the fistula often closes, Then a olosed empyema 
residual eavity remains which spontancously perforates 

after months or years or by manifestation of discase 

enforces reoperation, 


A numbcr of patients accuired a chronical empveia 
by gross mistakes, Fither the treatrent by suction anc 
the drainage were not continued long cnough or were 
stopped too early because diminishing secretion of nus and 
improving gencral herlth were considered as symptoms of 
recovery. There urdovbtedly are empyema residual 
cavities where every criticism is unjustificd., On the 
other hand I am convinced that by correct drainage 

-combined with an appropriate after treatment numerous 
empyema reSidual cavities can be avoided, 


The table shows as the next most frecuent cause 
tae formation of callus with 25% caused by puncture and 
rinsing continued too long. No doubt this treatment 
occasionally succeeds in curing an acute pleural empyema, 
But if there is thick pus with large clots of fibrin, 
we risk th-t they form a deposit on the pleura causing 
4 considerable thickenins of the plevra, which scriously 
delays er even makes impossible the complete expansion of 
the lung, cven with strong suction, In such cases a 
resection of ribs and the establishment of a continuous 
Suction drrinage should not be delayed more than two 


weeks, For this indication ohne shovld not rely alone 
upon the decrease of temperature or i:proved gencral 
health alone, 


The perecntcee of frilures in evpyema trertment 
28 rateacr great. Probably this: is due to the abnormal 
conditions in ovory war, Probably many a soldier's ribs 
would have been resectcd ernrlier, hid the setting up 
of suction drainage not influenced his evacuation 
possibilities or hand not other points of view been of 
import.nce, 


The third place with 18% is tiken bv closed empyema 
residual cavities. This number; too, seems to be con- 
Sidcrably ivfluenced by the warj Sever] p2ticnts hid 
pleural empyema that at firet hac been treated o prcratively, 
The fistula closed spont:neously but 1 rcesieual ervity 
remained giving risc to symptoms of disbase Jistine for 
months, very cxp-ricnced thoracic sur-con "snows such 
cases, Wounded prtients devcloped a hematothor2x fron 
the wound which was treated by puncture. Just in such 
a ense, favored by an infection not too virulent, a 
closed residual cavity often remains, which influences 
unfavorably the general condition, B2ascd on my exe 
perience and thorough occupation in this field, I usually 
résectod a rib over the callus, if clear symptoms of 
diseases were stated, whenever enllus ha boaen developed 
by procceding empyema or wound, and covld bo demonstrated 
in the X-ray, Fvory operation revealed a cavity in the 
thorax, which I «::1d cure by subscouent thoracoplasty, 

I could demonstrate, that after hemorrhage into the 
thoracic exvity, the so e2xlhed hematothorax residual 
cavity occurs, 


Ploural empyema which escaped notice may also 
result in residual cavities, FGSFRS described such an 
example which had been discovered 23 months after 
influenza. We also made oa few observations of that 
Kind, Generally such closed residual enrvities are com- 
bined with bronchial fistulae through which the pus can 
be secreted, KXONJETZNY saw two such cases, where the 
pleura ompyem-s had not been noticed for 18 years on 
account of a forgotten drain tube. There are also some 
GCAsSes among our patients, wh-re great empyema residual 
cavities cxisted for years, and where by misinternoretation 
of the cr2llus shown in the X-ray, the origin of the 
Purdiens eputum was not prope-ly explsincd, TPvo orticnts 
who were soldicrs, were even reported fit for service 
Wil. 4) 


If one soes such paticnts with total residual ecivitics 
one scarcely bclieves that the human body cin stind a 
strain like this for years, and that recovery can be 
possible by applying a thoracoplasty with oblitoration 
of the bronchial fistula, 


In the classific-tion of empyema residual cavitics 
those cases belong in the sroup of bronchial fistulae 
(Ill, 5). According to the table, they are tho cruse in 
16%. In our tible they have the fourth place, accord- 
ing to thcir freouency, whereas other investigators have 


Illustration 4a could 
not be repreduced with 
the facilities available, 
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Contrast filling of the | 
cavity before the plastic, 
Fluid level, Some cone 
trasting medium enters the 
lung. 
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Illustration 4b could 
not be reproduced with 
the facilities available. 


b 


Condition after total 
plastic with preservation 
or the first .its 


Illustration 4 


A total pleural empyema not recognized 


through three years, 


Purulent sputum by 


@ great bronchial fistula, Lattice 
plastic in two sessiens, 


Tllustration 6 


Transformation of ribs (form- 
ation of rings and synostoses)and 
osteomyelitis of ribs after 
multiple injuries by shell 
splinters as the cause of an 
empyema residual cavity. 


Illustration: 5 


Contrast medium has spread into 
the lungs after a: reontgenolo- 
gical demenstration of an empyema 
residual cavity with bronchial 
fistula, 


Illustration 6 could not 
be revroducec with the 
facilities availablgesa 


Illustration 7 . eould not 
a, 


be reproduced with the facili-~ 
ties available, 


ITilustration 7 
Special findings of ribs in thoracoplasty, 


a) Osteomyelitis of ribs with develo»ment 
Of a4 Gavity, A small splinter is still 
sticking partly in the rib and a small 

part of it may still be seen in the cavity. 


») Bony plaques arising from ribs after 
preceding plastic. 


described them as the greatest obstacle for curing re- 
Sidual cavities; An explanation for this may be that 
small and very small fistulae were not considered in 
our tabulation if progress and findines clearly showed 
that othcr influences had to be made responsible for 
the development of the chronic empyema, 


It is little known, that a-chornic osteomyelitis 
of the ribs, too, may be the cause of an empyema re- 
Ssidual cavity (111, 6)i This was true with 6% of our 
patients. In some imprcssive cascs with formation of 
a scauestrum the cavity sccreted its pus into the thoracic 
cavity and thus gave rise to a constant reevrring re- 
infection (111.75. Our first case in this regard showed a 
renowed ae? of abscess. after peribds of months when 
Cavity anc skin thrice scem to have been cured, TI ree 
solved thcreforse te perform 2 subveriosteal resection 
of sever:l ribs over the repeatedly rccurrins focus. 
in doing so, I discovered an osteomyelitic focus on one 
Pres ee teneve. of whieh final reeovery, after tro verre of 
illness was attained, 


In a2 Sirilar way the often num*rous xnd vrotescue 
pockets of the residual cavity too, supvort the chronic 
empyem, By expansion of the lungs the ecrnal uniting 
the pockets is slightly narrowed, changed into a thin 
fistula, or even totally blocked, Such pockets like 
a diverticulum maintain the infection cf the chief cavity, 
as their accurulsated contents are 2 favorable culture 
medium for bacilli. Such conditions often cause an 
apparently unintclligible increase of temperature, 


In only 3% the existence of an eccessory cavity 
was made responsible for the failure of the curative 
treatment (111, ¢). This calculation as well as that 
of the bronchial fistula is based on really convincing 
observations, Probably we have to take a greater 
number for granted here too, In many eases the develop- 
ment of poc!:ets surely has contributed to the per- 
Sistence of the empyema residual cavity. 


In the c2se of two patients a bad general condition 
might hove to be considered, A discussion of these 
cases can be spared, 


But we have to explsin the enumeration of tubcrculosis 
in our index, as we excluded fror the very beginring mixed 
infection pleural cmpyemac from the report about the 
lattice pliastic. Both patients were sent to us for 
operation on the supposition of an erpyvera residual 
cavity after a preceding pneumonia, In the cise 
of a 26 year,. old woman an unsuccessful thoricoplasty 
and in the case of a man of almost the samo sec a re- 
section of ribs had preceded, The cavity of the woman 
healed slowly after the sceondary oper-ction, . By seravdins 
out the fistula, tissue was taken for 2 histological 
examination which showed indisputable tuberculous changos, 
The eavity herled completely and the woman patient re- 
gained full hexrlth afterwards, while in the case of the 
man 2 fistulae remained. During the treatment a severe 
Spondylitis tuberculosa began and in accition to that a 
fatal miliary tuberculosis, 
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Illustration 8 


Empyema residual cavity with 
bronchial fistula and 
accessory cavity, 


The impression in both observitions was, th2rt one 
"ad to deal with postpneumonia partial residual cavities, 
It is justificd to Suspect that this was based on a 
specific infection, It is possible, that errors -in 
this regard occur often. Nevertheless I oavoted both 
eases in the index of the ecnuses of the empyema residual 
cavities because the discussion of these pathological 
Sym@otoms is very instructive. There are revorts of 
chronic suppurations of the pleura, which at first 
scem to be trivial, but later on prove to be tuberculous, 
J, ALEXANDER alone described 8 observations which, 
although operated already, came with a fistula to hin 
for trestmont, "xploratory excision skowcd in all cases 
only ordinary symptoms of inflamration at- first, At 
a repetition after several months, however, there were 
to our grent surprise little tuberculous knots, 


In ease of our two natients it is not possible to 
prove convincingly if, in spite of apparently incon- 
testable precedence ind progrcss up to the plestic, 
there existed a postpneumonical or a mix-infecction 
empyema from the beginning, In both ec2scs it scems 
recommendable to use exploratory excisions of the oslsurcal 
Oetlue atthe: thoraceplastyY Steclf, in exec of Bid heade 
ing end first of all alwys before onehn svubservent ovcr- 
ation, 


After this digreesion, which wre necessary to 
syoiag repetitions in a later ehapter, «vc still “ave to 
discuss the last cause of the empyer: rcsidnil enavity. 
Contrary to other statistics, in only the case of one 
patient a chronic empyeme residval cavity did not heal due 
to a forcign body. In this ease it was 2. rubber tube 
of 8 centimetcr length (Ill, 9), that had slipped un- 
noticed into the »vleura cavity and thus maintzined for 
one year a totally closec empyern residual cavity with- 
out any connection with the bronchial tree, In some 
plastics, parts of projectiles, especially shell-splinters 
were found, which had not been taken into considcration 
as they Were not the decisive cnruse for the existence 
of large eavitics, 


With this summzry the most important causes are 
discussed, This table surely h:s the disadvantages 
of every scheme, Without dovbt, in the crise of some 
patients several factors had to be regarded, but it was 
difficult to cetcrmine the most important one, 
A furthsr disadvantage is that the pleural erpyemae were 
net treated by us according to homogenous rules after 
Peseetion of the ribe, but nearly all came to our clinic 
with an existing residual cavity. Clinical records uscd 
Tor Peecarch of the origin of an aspect of state may 
Pesult in mistakes, Surely grave omisétions in .fter-trest- 
ment, especially insufficient broathin® ¢ymnastics, re 
not aporopriately mentioned, On the other handed the sur- 
vey of so groat 2. number of patients shows in « general 
Way what has to be done to ivoid the orizin of the dro-ded 
empyeme residual cavity, 
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b 


Rubber tube in the survey 


Condition after hattice 
picture, 


plastic which shows the 
extent of the surgical obe 
literated residual cavity, 


Tllustration 9 


Rubber tube in the thorax as the cause 
of a closed empyema residual cavity, is 


easily overloeked, if the film contrast 
is too faint 


INDICATIONS 


There is no generally authentic indication as 
to the moment of the operation, Some manuals suggest 
net tO Wit more thin 2 months,;: "ven in ‘cise of 4 
bronchial fistulas, this period i8 too short, Generally 
the cure of large cavities of adults with chronic 
Sur uration from tha thorax cannot be cxpeeted anymore 
after a lapse of 6 months, on the othcr hand PERTHES, 
HARTFRT, NEVILLE, GOETZE, WFSTHUFS, cte., furnished 
proof thrt they can be cured permanently by a suit- 
able suction treatment, even aftcr a longer period, 
Ong therefore, must have the guarantee that this treat- 
ment is or has been conscientiously performed before 
the opcration. Though old cavitics c-nnot be closed, 
whey are often reduced sq that a smaller plastic will 
be sufficicnt. We therefore treated every chronic empyema, 
that has becn treated before by others, azaoin with a 
suction treatment and used a very strong suction, Fven 
in arxpvarently hopeless cascs we gained progress by 
using the water-jet suction apparatus. Opinions differ 
as to the employment of negative pressure in case of a 
bronchial fistula, Surely, chances are moro unfavorabie 
in this case, but on the oth-r hand cures of empyema 
resicucal envities ire possible this wav. It is re- 
commondable to interrupt the suction frerucntly in orcer 
%O enable the bronchial fistula to h:-1, 


Because of these difforent troit: ents we succceded 
in closing every fourth or fifth ermpyer: residual enavity 
that was sent to us for plistie, without iny oper-tion, 
It is to be understood, that no precious time may be 
lost by conservitive treatment, Complicrtions rising 
in the brain sre especially dangerous here. Although 
Shey arc rare, I ordcred the ¢golleaction of «all eases of 
cerobral abscesses and meningitis, which occurred 
during the last decades vith acute and chronic empyema 
r-sidual cavities in the clinic of Giessen. They uni- 
formly cover such large pcriods of time that thsre is no 
special hazard during the first or second 6 months pcriod, 
The possibility to close or reduce the cavity is so 
great, tnat therc’' is nearly no objection to chince either 
cerebral complications if conservitive treatment is con- 
tinued, or the danger of the well known toxic damages 
(amyloidosis cte,) Nevertheless the moment of the opcr- 
ation must not be postponcd unnecessarily, An oxact 
fixation of the moment is therefore necessary. It 
certainly has come, when a further diminishinz of the 


cavity cannot be expected. Today this moment can be 
fixed by X-ray pictures of tho residual empyema taken 
at various periods of time (I11, 10), We therefore 


mike X-ray controls evory 4 waeks. According to our 
experiences 2 furthcr diminishing is not to be expected 
if, in spitc of intensive sucking treatment in connection 
with bresathine gymnastics, no reduction in the cxtont of 
the contrast-shadow is recornizable in the A-rav picture 
after 4-8 weeks, 


a 
View from front te back, 


b 
View from the side shows the 
extent of the cavity and 
especially the pockets and 
sack formation, The long 
fistula canal is striking as to 
be se-n also in Illustration 3; 
Here too, a resection of ribs 


at the base of the c.vity has 


to precede the »vxlastic, 


Illustration 10 


X-ray picture of an empyema residual cavity 


from two sides, 


ies | ae 


Greatest caution, howcv-r, should be used in the 
evalustion of the Xeray victures, To cetcrmine the real 
extent of the rcsidual eavities, X-roavs from tro sides 
always haves to be made,- The differenecs are consirsrable, 
We learn, by comparing with overation findings, tht the 
cavitics arc always larger and more ext-nsive than 2n-errg 
in tne A-ray pictures, (bareoe aecessory e-vitics, ‘ 
connectcd with the chronic cmeyone only by small ovenin:, 
ee the often numerous small pockets recularily oserpe 

oentgenolosical detection, If thick fibirin-clots ore 
in the residual cavity, a less extensive cavity may be 
Suspected, The filling of the fistuls may be negative 
and yet 2 cavity exists all the same. I point towards 
the value of MERIO's method to avoid deceptions, 


Every precaution is to be used in cnse of a 
bronchial fistula, In one case wo saw thorotrast enter 
the sound lung by reflex action. Such events must ab 
solutely be avoided (I11, 11), In case of a bronchial 
fistula we hive to abandon X-rrys as the danger of 
chroniéd and acute damagesis too great, 


One of the most important conditions for success 
is 2. esroful preparation; In this exse several points 
of vicw have to be regarded which do not have the same 
@ignifiesnée in ah ordincry Operation, First of all 
we place the care for detoxieation, next comes the 
removal of dimages caused by chronic suvpur:ition sand 
finally the increase of protcetive powcr of the paticnts, 
who are hebt often extremely workencd; 

Though the influence of detoxic:tion on the success 
Br SGreital opcor.ations in. ccse of Teenl Stapnation with 
carcihoinn of the latge intestine is wcll known, one is 
alwiys surpriscd to sce how seldom this knowlcdge has 
been uscd in the trentment of the empyema residual 
cavity. We nevcr operated upon any pitient, if before 
the operzition the outflow of the pus from the pleura 
cavity might be influeneed in the least, Any narrow 
fistulae are slways dilated, If this was not possible 
on accout of the formation of narrow-bone rings at the 
place of drainzg’, the resection of ribs was repeated, 


Aftcr this simple method of treatment the general 
Condition improves as a rule, Thereby above all th: ngs 
the cavity and the operation can be made the smallest 
possible, In several extremely grave cases one or two 
ribs xt the lower end of the cavity were removed to 
begin dctoxication 2s quick as possible and to make it 
effective, It ennnot be emphasized enough, that 
SCHEDE!'s classieal method of trenrtment recuires in the 
first act 2. subperiosteal resection of the lowest rib 
and thereby a broad opening at the base of the empyema. 
residual cavity, and by this to provide the hest con- 
ditions for the crainage of pus, 


- 10a - 


Illustration 11 


Condition after thoracoplasty because of left- 
sided empyema residual cavity with bronchial 
fistula, During the roentgenological presentation 
before the operation, Thorotrast waa aspired into 
the right lung after a cough irritation, and is 

to be recognized months afterwards by the numerous 
coarse spots, 
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Irrigation treatment assists detcxication effect- 
ively. Numerous exp riments revenled that disinfection 
of a residual cavity canno’e® be expected. Its effect 
Scems to be only mechanical, It has to wash out the 
albumin products of disintegration to prevent a toxic 
damage of the organism, The kind of rinsing fluid uscd, 
18 dmpatcrial; we use solutions of Riv-nol, Yo did 
not observe any specisnl advantizge in introducing 
sulfonamides into the empyema residual cxuvity. 


iprigotions must be used first of 511.4in exscs of 
residual cavities, which seercte putrid, foul pus bec-use 
these prtients sre extremely damaged and more liable to 
relapse, even if ths plastic is of. small cxtent. There 
is a statement of a researeh from E, SCHNFIDER about 
the toxic . cffcet of foul pus in case of pleural cmpyema, 
He traces it back to the decay of albumin substancos of 
the kind of mcethylcnacrolin and allylamia. I urgontly 
G@iscoursge a plastic as long .s the pus smells fctid, 


Quite as important as the care for radical detoxi- 
ention is the climinxtion of the damerecs caused by the 


chronic pleurc: cmpyema, Hore the blood transfusion 
is the dcecisive mattcr, Only today can we fully 
estimate its importince, Even during the first World 


War PAYR reforrcd to the dimunition of the hemoglobin 
vyalues'in eascs of pleural empyema rnd demanded a more 
frequent check to cvnaluate the ssvocts of diserse, 

This w2xs not done until during the last war (1939-1945) 
when WACHS!UTH, DUFSBFRG and SCHROEDER of the special 
hospital of tho Gencoral Headeauartors of the. .Army care- 
fully explored thc changes -causcd in the. blood by .chronic 
suppurations in systcmatic, most carcful examinations, 
The results are of ereat importince to understand prepa-~ 
ration and aftor treatment, To avoid repetitions they 
Wall bo dcacribed fully here ,as.far as they are-of 
surgical intcrest, 


In ease of chronic pleural empyer: the danace 
by lonz Iixsting secretions of pus and the. loss of »srotcin 
Connoctod with it, is espeeiilly pronounced... The:.lossa 
of protein is easily to detcrmine .numcricrlly as to its 
extcnt with this aspect of discasc, In scrious ¢2scs 
cachexia is developed by a deficiency of vrotein, A 
herlthy individuel disposcs of sreit depots of protein, 
From them he ein deliver within 24 hours protcin enough 
into the blood chznnel to form 1500 cubic centimeters of 
plasma, But with chronic supvuretions because of the 
elevated temperature with toxic and bactcrial decay of 
protein, th-re developes a decrease of these depots by 
insufficient assimilation of .protcin-and the suppuration 
itself, Combined with these. processes is a.deficicncy of 
Valueble protein building materials for the .vitally 
import2nt hemoglobin. . It is. followed by 2 considcrable 
chanve in the picture of tho r:d blood corpuscles which 
finally gives the impression of a sideropic anemia, If 
ascorbic acid iron.is given thrre is no increase -of 
reticulocytes and no amelioration of the hemoglobin de- 
fisiency., On the contrary, the, erythroblastic. apparatus 
is prevented from developing complotely and remains in 
a macroblistic state until there are sufficient quantities 
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of protein to furnish the building mat-crial for the 
normal amount of hemoglobin. If there is an extreme 
deficiency of protein, hemoglobin will be used to 

cover the protoin deficit, In this stage in case of 
empyema residual cavities the erythroeytes decrease 
numerically and the amount of hemoglobin lessens, It 

is therefore not astonishing that we saw the most serious 
anemics with soldiers whose protein depots had been 

much exhausted even before the development of the chronic 
pleural empyema by the hardships of war in the east ard 
by ednsiderahble loss of blood upon being wounded, 


The v-luable results of the research of DUPOBMRG 
and has collaborators, which have greatest imnortance 
for other branches of surgery too, expliin convincing- 
ly why the transfusion of blood, already freruently 
used on the basis of practical experience with the 
empyema residual cavity, is very important for the 
preparation for the operation, The alternativé « 
restitution of protein by the enteral way is not 
sufficient or cannot be tolerated, Only by way of blood 
transfusion is it vos‘ible to remove the doficiency of 


Brotcin and to replocelft!> plssua, Ine... of corgidocee 
&blo deficiency of protein even the tr-:.sfused red blood 
corpuscles will be consured for protcin -to «. sreater or 


AOBEOr dovPec. Thus they render nore vilunble service than 
taey dent with regard to the rospir.tory function, Unde? 


these circurstanecs th. cffect of 2 blood transfusion lasts 
for «. short timc only, Its cffects 2pocir visibly only 
aftr the vrotcin depots sturt to fill Up deceit. ie have 


to consider thut we possess the richust supply of protein 
and eclorics in the orythroeytes which we ean supply to a 
pationt pcfenterelly in lisuid forn and that the highly ** 
valuable plasma » and heroglobin vrotein as a eharucter~ 
istic protein can be absorbed by the body inrcdilately. «with~ 
out any loss, The trensfer of serur: is less -ffeetivo, 

28 its protuin contcnt is only a third of that of the cells, 


Thoso examinations make us understand the value of 
blood transfusions in case of empyema residual cavities, 
They enable us to alleviate protein cachexia, If this 
is done, the patient is avle to endure the thoracoplasty 
and first of all the most important post-operitive com- 
plications, the operation shock and the dinger of 
secondary hemorrhage, which may nlace heavy demands 
on the protein depots of the patient. Blood trans» 
fusion has therefore to be repeated before every sursical 
operation until the body possesses 2 sufficient stock 
of protein acoin, We are able to fix this date to some 
extent by frecuent checks of the blood picture, Con- 
tinual controls therefore are essentinl to judge the 
aspect of discase and set the appointed day of operation, 
Protein exachexia diminishes as soon 2s transfused protein 
will be taken to form hemoglobin-protcin and the ery- 
thropoesis increases, which sometimes is explained mis- 
takenly 28 an irritant effect. The increase of the 
erythrocytes is ususlly limited and seldom reaches a 
fully normal level before the most important cause for the 
decrease of protein, the chronic pleura empyem:., is 
eliminated, 


Se ee 


The objections to the employment of blood-transfusion 
are unjustified, Fven with discases of the pulmonary 
circulation thore is no danger of overstrain, The 
increased circulating quantity of blood is removed by 
Storage in depots, This is a false doctrine, which has 
done the greatest damage especially in thorax surgery, 

Aftcr operations in the thorax blood: transfusions: arée norrly 
always necessary to obtain good success and to avoid post- 
operative shock, 


The improvement of the general condition trkes the 
‘rare place in the preparations for o»r¢ration, It 
is common sense that weakened paticnts should be strengthen- 
ed’ as.much as possible by food rich in calories and 
vitamins, In many cases we injected a good auantity of 
vitamin C intravenously before the operation, but this 
Showed no convincing advantage. In case of toxic damage 
of. the heart and with older patients we used a stronhantin 
treatment, The psychic treatment of paticnts, 
who sometimes have passed a long veriod of suffering and 
have a serious operation ahead and the exlrines of the 
visceral nervous system by doses of Bellergal or Guminal- 
ets favors recdvery, and facilitates the performance of 
the operition under local anaesthesia; 


THE TFCHNIOUR OF OPFRATION 
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The success of the operation is influenced very much 
by the methoc chosen for analresia, It is the general 
opinion that empyema residual cavities can be removed 
only under general anaesthetics heeause of the h-avy 
3 Wide ef crlius. This is not t¥¥o, In case of nearly 
90% of our pritients, coming from different pnirts of 
Germany and for 2. smaller part from foreign countries 
a leerzl anaesthesia, prepared carefully and given some 
time before the operation will be sufficient, A great 
deal depends upon the technicue of the injection. We 
were able to perform an extensive second thoracoplasty 
without any manifestition of vain on the part of the 
patient which wrs not possible at his first thoraco- 
plasty made in another hospital, where 2 complete ether 
anaesthesia had to be ziven, In case of strong formation 
of ec2llus regional anaesthesia $8 insufficient; therefore 
the field of operation itself must be infiltrated, 


Others too emphasize the advantages of local ana- 
esthesia to remove empyema residual cavities, VOSSCAULT” 
reported from FREYT&: clinic, that postoveritive mortality 
was reduced from 26,7% to 17,4% after replacing gererol 
anaesthesia by local annesthesia, I have suecoessfully 
performed without aifficulties several extirpations of 
lobes of the lung ( once, two lobes in one session) 
twanspleural oesophagogastrostomies and othcr large 
Operrtions in the thoracic eavity which recuvire much more 
of a patient than the thoracoplasty in case of empyema 
resigucl cavities urdcr local anaesthesia, 


CE 


According to our experiences it is justified to try to 
succeed with locil anaesthesia in ease of every lattice 
plastic and even secondary operations, If necessary, 
"S.E.E. simple solution" may be given (thrt is: 
Scopolamin hydrochlorieum 0,0005, Fucodal 0,01, Fphetonin 
0,025). I do not advise intravenous injeetionsof Fvipan 
and Funarcon in intrathoracic operations; The least strain 
in an additional light ether anaesthesia from which the 
patient can awake any time, With this one is able to 
judge best the degree of camage done to the general con- 
dition and avo dad that the patient will be seized with 
the always threatening danger of a shock, DEIFEL too, 
praises the advantages of a slight ether anaesthesia, 
which turned out well in his use of SCHEDE's plistic, 


The technique of the operation itsclf is simple 
and has already been discussed in its chareetcristic feat- 
ures; but 1 lay stress upon sore points of viow and cxze- 
Pericnces, SALZER's opinion is, that HELLFR!s method 
of trentmeht is of né use and can be replaced by the 
method of SCHEDE, if the pleurrl callus is thicker 
than 2 centimeters, Like HELLER wo cannot agree with 
this opinion and consider the c&llus to be 2 valuable 
material to fill out the cavity. Fven after thoraco- 
plasty with callus up to 5 centimeters thick, we did 
not observe any necrosis with marked or long lasting 
Suppurations, The combination of HELLER's and SCHEDE!s 
plastic turned out well, Fspecially in ease of secondary 
and two stage operations this is the only possible way 
to remove the residual cavity, whereby the psrietal pleural 
enllus has to be removed in the lower sections, 


A simple accitionel method of treatment is recommended 
in all cases with thick callus. Here sometimes a certain 
stiffness of the lignments is to be observed, They 
do not lean against the lungs without a certain tension, 
thus favoring the danger of a renewed development of 
cavitics, Under these circumstances I resected from the 
pleura, thickened by callus a broad based wedge at the 
postcrior insertion of the ligaments at their inner side, 
carefully preserving nerves and vesscls, This results in 
a total relaxin: of the striae which afterwards fit easily 
into the deepest cavities. The same mothod ern be 
employed 2t the front end of the striae, In employing 
this method onc avoids to «2 great extent the occrsional 
rescetion of ribs far beyond the anterior borcer of the 
cavity necessary for relaxation, 


In some ecnses we formed ligaments of twice the usval 
breadth, After resection of the ribs only the inner 
periostcum of every seconc rib was split longitudinally, 
This is supposed to assure the nourishment of the stria and 
to make the incision 2s small as possible, These broad 
ligaments are too rigid and it is more difficult to place 
them into the cavity. Moreover we observed thot after 
this method the infections lasted longer than usual 
and thercfore we declined to alter ths teéhnioue in this 
regard, 


Most methods for operative removal of empyema 
residual cavities recuire special consideration of the 
question of how to deal with the scapula, In most eases 
VOSSCHULTE resected the lower part of the scavula to give 
Spaee for relaxation to the literali-wall of the. ehest, 
SAUSRBRUCH even removes the medinl rin of theseanula, if 
by pressure arainst tthe vertebral column it hinders the 
interval sinking in of the wall of the chest.. These 
methods of trenrtment leave a restriction of the mobil- 
ity of the arm above the horizontal line, All these 
functional and cosmctic2zl disadvantages are not to be 
found in the method of HELLER, fn the first hundred 
oper.tions I was forced only once to remove the lower 
Malt of the senpula as in this rogion it was: bonily 
adherent with the ribs undcrneath, Since then I have 
had to resect parts of the scapula in only two ecrses, 
They were extremely difficult secondary plrstics, where 
after the proposal of SUDECK I used subsce2puls muscles 
to fill out a cavitysituated posteriorly high and 
paravertebrally, 


The cure of bronchial fistulac at the same time 
Na0n 29tbiece Plastic is net difficult, Sersaping out of 
the mucous membrane and ligating round the end of the 
fistula are sufficient, ‘Formation of striae is suffi- 
cient for cover ind they close the bronchial fistula by 
me=2ns of 2 well nourished pvedunculated flap of muscles, as 
provosed by NIFS: FN in 1932, a mattcr which is super- 
fluous in ease of erdinary rcsidusl c:ivities, This does 
not mean that occasionally specially situated bronchial 
fistulae or even lattice lungs may ocevr, in which cases 
only NIESSEN's proposal gives the most certain and best 
Buarcntoe for a cure, 1 too, used it successfully « 
short time back in -» ovite abnormal case, that had been 
operated four timesprcviously in vain by experienced 
surgcons, 


With this ease I used the principle of relaxation 
which wes pointed out by LEZIUS in 1938, and which is 
ouite sufficient to obliterate ordinary indirect bronchisl 
fistulae, LEZIUS recommends the remov.l of the ribs 
or their regenerrtes surrounding the fistula within 
7-10 centimeters, to cause the recovery by the flexibility 
of the lung-tissue thus created ind its shrin'‘:ine ofter- 
wards, This situation is nearly rlwrys ererted, if 
Becvaece pliostic is used, Only in exeeptionrl ¢rs¢s is 
@ more extended resection of ribs thn would be necessary 
for the closing of the enrvity necessary to get a sufficient 
relaxation, According to HELLER the possibility of 
Sshrinkine is great, 28 proved by the following obscre- 
vations, In the case of a closed, tot:r1 empyema residval 
cavity, that had been unobserved for three years, we 
decided on a two stage operation on account of the bad 
general condition of the patient, The ribs 6-10 were re- 
sected subperiostcally in the first session and the thoracic 
well was treated according to HFLLFR!s method, In the area 
of the hilus there was a bronchial fistula with a lumen 
larger thon I have ever scen before, The fistula was not 
touched, Its closure, which caused us some worry, was 
supposed to be performed in the second session, Three 
months later, to our surprise, the bronchial fistula 
had disappeared, 
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No doubt there are aspects of disease where one is 
obliged to apply a muscle plastie in connection with 
% relaxation at the same time. In ease of a residual 
cavity, however, HFLLER's plastic assures sufficient 
fiemability of th: surrounding tissue of the lunes, and 
thereby cures th: brorchial fistulae, Up to now we 
Were ajlc to close them all thie way, In eases’ of 
secondary operations too, which were necessary with 
some of our vatients the continuation of a bronchial 
fistula never was the cause of a second operation, 


in completion of this, the fineinge at one operation 
may be mentioned of a condition which is rarely discussed, 
but on the other hand reouires 1a great deal of the 
Surgeon in every operation, It is sencrrilly known that, 
4f the thorax shrinks, the distances of the ribs will 
grow more narrow and it is y x»ssible thrit the rivs may 
telescope like tiles. But the chaneos in the ribs 
themselves xrc scldom mentioned, BISGARD mace thorough 
examinations here, The roundish ribs loos: thrir sh.pe 
above the residual cavity. They become more tricnzular 
or rectcngular by ageregations at the lower rim and at 
the inner side, The change is especially marked in the 
are. of the angle of the rib, Ocecnasional’y even synos-= 
toscs of noighboring ribs crise, 


According to the expceriment.rl fincings of BISGARD 
the changcs originate in on aseptic inflammation and an 
abnorm2l1 pulling effect on the periostcum, The first 
one seems to be more importrnt. Generally there is 
considerable simila rity to the rerction of the bone in 
the neighborhood of osteomyelitic foci, The periosteum 
is stimul-:ted to 2n increased formntion of benes and 
grows thicker, Above 211, the bone itself thickens, 
Both devclopments render subperiosteal resection of ribs 
difficult in cases of empyema residual cavities, whore- 
as they are casy to p-rform with thoracoplasty in cases 
of pulmonary tubcreuvulosis, The inflamr:tion can 
spread clong the pcriostcum uv to the joints where the 
ribs 2re connected with the vertebral column, and cause 
purulent inflammations there, On close examination 
the often marked chinges can be obs«rved ovite frequent- 
ly, but they cre scldom taken into consideration, But 
they must be considered 2s 1 cause of the ocessional 
appenrance of the otherwise inexplicrible meningitis with 
the empyema residual cavity, 2s we sh2ll see later, 


It is a question of utrost importarce to d 
thornacoplasty shovld be staal in one or several sessions, 
According to goneril opinion, the oper-tion of res sicual 
cavitics is never a trivial operation ane on 7ecegnt ar 
the preceding suvpuration is ilways 2 «rert strain on the 
woak patient, Therefore SCHEDF's gurgical removal of all 
the ribs in one scssion as¢ociated with the reroval of 
onc pleurc thickened by’ callus is disesrded, iIt is 
generally believed, that several scesions are necess.ry 
(7aiy 12), If lattice plastic is employed, the residual 
cavity can nearly alwiys be closed in 12 single opernation, 
With the first 100 paticnts I made the plastic in two 
sessions only in two cases, Both were in 2 bad condition, 

In the first opernrtion I therefore removed only the lower 


&. b 
Before the first plastic, Before the second plastic, 


Illustration 12 


Presentation of a total, two stage, oper- 
ated residual cavity, 
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& Fespective 5-ribs, and closed the total envity by a 
anGor soeend operation, In-my lator plasties 1 

choose thc two stage procedures more frecuently, but thon 
the paticnts were extremely grave cases, HELLER ro- 
Gomm-ends the usc of more: than one stace more of ten, 

Today I do not consider this necessary, if prevaration 
and aftertrextment are mace carefully, As socondary 
operstions aftsr lattice plasties are especially diffi- 
Cult on account of the numerous regtn-rates of ribs 2nd the 
Solid eallus, a preceding subperiostcal resection of ribs 
above the residual enavity helps to reduce the overntion 
3n eisve. But this is only «. makeshift, 


Accorcing to my exprriences necrly a11 partial. erpy- 
ema rcesiduil ¢e:zvities dan be closed in 2. single session-by 
means of lattice plastic, Patients usneally endure the 
removal of 3-4 ribs well cnd of 5-6 without considerable 
Behave. Every precaution is to be uscd in ease ef total 
Seo Sup vocal cavities, As to: the extornsicn of the  x1astiec 
I depend on my own judgement of the xwticnt curing the 
tAaMe Of propirstion, hit general cond: tion and his 
Peretion during the operstion,: A carcful and. extremely 
Gohscientious control is necessary if sucfen scrious 
Surprises are to be avoided, If a serious shock ariscs, 
everything his to be stopped, .In the -ensse of several 
patients I first intended to operate in two stiges, but 
after due consideration during the opor:.tion I resolvod 
SMW a Oncesession plnetid. Hore the prticn}'’s reaction 
to the operation influerneed considerably the change of 
my Gccision, To judge avproximitely the seriousness of 
the operation and to keep econstantly informed about the 
extension of the removal of bones from the thoracie wall, 
the length of the resected prrts of the ribs may be 
measured continuously. Gencrally the removal of 60-80 
centimctcrs cnn be endurcd without danger. Greatcst 
Caution ghovld be used, if it zgocs boyond 120 centimotcre, 
In Gase of two stage.operations, lattide plastic should 
proforably be started from below, If »ossible, some- 
how, I rccommond to extent the first scssion us to the 
Pevovat of the fourth rib, “On acesunt of thie 1. ob- 
Bervoad inter on in case of reveral paticnts, who 
wore to have 2 second session afterwards a surprising 
recovery of the upper scetion of the eavity. 


The length of the intocrvals betwecn the sessions 
@éponds on the peticnts general condition, A pcoriod of 
at least 3 weeks is essential, Gan-rrlly second overations 
ome tolerated better after 2 long r int-:rvil. With one 
Batient I performcd a small lattices pinstiec for cotoxi- 
Cation bY Fesecction of throe ribs, In-erase of this 
severely damaged 21 year old patient who only weizhed 
36 kilograms for a height of 182 centimetcrs i+ his 
hospitclization, the second sossion could be vrrforned 
only iftcr a lapse of 9 months\when his weight was st>bil- 
ized between 49,5 and 50 kilograms, 


According to the develooment, which SCHEDE's plastic 
has undergone during the last deendes concerning the sub- 
division of the operation, one will be critical of my 
recom cnding to perform nearly all the operations in one 
Session with HFLLER's mcthod, This provosal ssems to be 
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contrary to every assured expericnce, “‘ithout doubt 

it is vossible to inorease the powor of resistance 
against the operation by a cartful preparation and a 
conscientious after-treatméent and on accovnt of this 

Tne patient is able to endure morc strain, Our method of 
treatment for the first and B6¢cond rib surely has 

Bpceial importance in case of dattice vlastic, 


in the. first period of use of thoracoplasty one 
could observe the so called vibration of the wall of the 
enest which occurred aft-r total removal of the ribs, 
Today this severe complication is scldom observed after 
the operation of oh empyema residual cavity. On the 
other hand, the removal of the first anc second rib is 
an additional gréat strain on the cireulation. In the 
methods of trcatnent uscd for the removal of enpyema ree ‘ 
Sidual cavities up to now, the closing of the recessus 
epitympanicus meets difficulties, even if the method of 
treatment is used, whtch was first recommended by SAUER-~ 
BRUCH for the opcration of mixed infection empyema, VOS”- 
SCHULTE writes impressively: Fven by total rerovil of 
the upper ribs a depression of the mobilized thoracie tall 
against the visceral plevra of the collapsed lun: exnnot 
be enforced, as the shoulder girdle still a¢ts asia 
Support, keeving the recessus epitymp:.nicus extended, 
While in thoracoplasty in case of pulnonsrytubcreulosis 
the first rib trkcs some kind of a kcy »osition and in the 
usual method of treatment for romovil of an cmoyoma re- 
gacunl eayity is judged similarily, it can be disrcsar‘od 
Wete Gee.l e17iticse, if iattiee sinstic is apolied, Using 
this method of tr-atment, I n-ver rewoved the first rib, 
and Ister on almost regularily left the second rib in 
ite pinee too, (111, 13 and 14)... The -reeessus evityn- 
panicus, the closure of which is so difficult by other 
met' ods, may be fil’‘ed up easily by a careful formation 
of freely moveable strine with thick callus, 


To meet the vossible ob‘ection, thrt only light 
Gases wore treated, I give a short ‘surrcy of the number 
of ribs reroved, In about one ouarter of the cases 
hao = 6 ribs w're resected in 16 easce, 7 ribs, in’ 9 
enses 8 and in 2 cises 9 ribs. To evaluate the extent 
of the operction I think it is essential to state the 
length of the vieces of ribs removed, In our last 
plastics, an average of 5% ribs with « length of 105 
centimeters were revoved, Ih the case of one oitient 
the total length of ribs removed in one session amounted 
to 180 centimeters, His postoperative recovery met no 
aifficulties, 


The removal of ribs may not be verformed too thrifti- 
iy or inapvroprisately otherwise recovery even iftor 
Beetroe pisetic fails and 4 nev plastic will become 
necessary. On the other hand not too mrny >ones shorld 
De fercven from the thorseic wall, as I deronst: «tod in 
& previous publication, the lung tissue recovers verfcetly 
Seer o Lateice pissttie, especizlly in cise of young 
patients, This is explained by the import:nt obdserv.tion 
of SAU*RBRUCH that the collapsed lun= is xchle to onxtend 
Opc1m, 22 1% is Still under the pullinse effect of a re- 
Baininme port of the thoracic wall, and that by the ins 
fluence of its function it may even recover, SAU™RBRUCH 
thercfore, theugh he urges to remove thc bones radie2lly, 
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Illustration #13a could not 
be reproduced with the 
facilities available, 


Illustration 13 
Total right sideded empyema residual 
cavity (a) before and (b) after the 
lattice plastic, with first and second 
rib preserved, 
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Illustratien 14, b 


covld not be repreduced with 
the facilities available, 


Illustration 14 


Total empyema residual cavity before and after the 
plastic, 


a) Contrast filling of the cavity before the oper tion, 


b) State after the plastic, Preservation of the first 
and second rib, 


a 


demands to preserve as much 2s possible of the thorrcic 
wall, This apvoarently impossible demand may be ful- 
filled in an ideal way with the lattice plrstic, be- 
cause one exvoses the cavity by sacrificing no more 

ribs than absolutely necessary and morcover new ribs can 
be formed from the preserved periosteum of the ribs, 


To allow the lunss to expand, one enn make ‘some 
incisions crossing one another vertically in the callus 
on the surface of the lung. Fven more offective is an 
early start of breathing gymnastics after the operation; 
Svecial stress is laid upon this in the after treatment, 


As to the technique of the operation we still have 
to mention, that before finishing the plastic and aftor 
a enreful control of hemorrhage and cleaning of the 
field of operation we dust in an oabundanee of sulfon- 
am? des in powderform, Usuatly we introduce only one 
Grain occasionally two, with some gcuze strips .2t the 
lowest point, 


A-ter the operation we regulnrly use the rubber 
tension bandage, which has te be anplied very carefully, 
By $1: ght pr-ssure it has to keep the strips in their 
positisn,avoid the new development of a cavity and also 
a scocondary hemorrhage. Beeause of the bacteriostatic 
power of the sulfonamides it is usually »%ossible to lexve 
the bardage dn for a week, Fyen in c2sc of big eavities 
we usc a slight vressuré bandage in the aftertrextment, 


To perform a conscientious after treatment, one 
must have exact knowledge of the most important com- 
pliextions, which in case of empyema residual cavities, 
threaten to arise after every thoracoplasty. They ought 
to be especially discussed, because only by avoiding 
the dangers arising from them is it pos ible, to reduce 
the forierly high postopcrative mortality rate to an 
astonishing low percentage, 


First of x11 we have to mention the shock, which 
@€an occur in case of lattice plastic as well‘as any 
other intrathoracic operation during the operation, 
and than demancs an immediate blocd transfusion, There- 
fore, in every case of thoracovlasty a suitable blood donor 
has to be at hand, As mentioned before, the false doctrine 
representing the greatest obstruction to thoracic surgery 
which stated that blood transfusions are bad mistckes in 
case of disease in the region of the »ulmonary circulation 
has becn abolished now. Even after an av-arently well 
tolerated vlastic, patients, are frecuently ind sometines 
Surocrisingly liable to shock, For 3 yecrs we ppocecdod 
after careful observations and in spits: of all servuolcs to 
sake @ biood transfusion im-ediately after every lattice 
plastic which is the best means to avoid shocks, 
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A transfusion of at least 4-500 cuble contimetzrs 
S@ sdvisable after large operations, S:all transfusions 
include the possibility that shock repeats in the course 
of the day of operation. In this exsc the blood trans-~ 
fusion has to be repeated imrediatoly, There is no 
rule as to which patients will be liable to renewed shock 
symptoms aftcr the lattice plastic is made, The danger 
does not depend solely on the extension of the oper tion 
and the general condition, Deceptions in a good or bad 
sense occur cuite frecuently. As long as we do not 
know, the cause of the shosk and a reliable prophylaetic 
is impossible, greatest caution in supervision is re- 
commended. In case of several patients a renewed menacing 
deterioration of the general condition covld only be 
eliminated by 2. twice revented blood transfusion of the 
Same day as the operation, In some cases, if necessary, 
we did not hesitate to use this sovereign means of 
avoiding shock and collapse not only during the operation 
but even the first and second days postopernitively, 


Based on impressive observations and convincing 
expericnces, indic2ztions, which w-re alwrys examined 
exactly were first “iven cautiously and then regularly, 
Unfortunately there is no substitu: of anywhere near 
the same value. Infusions of serum are definitely not so 
effective, Periston too, should be used only, in an 
emergency, Since we make blood transfusions syste irtically 
Pienht after the operation and besides tn.t 218 2 rule in 
case of a detcrioration of the general condition we 
could desist more and more from usin? conxtinuous irwvravenous 
Clipis of physiologic... saline solution vith additional 
Circulation stimulants. In. few cases it rendered 
velvable scrvices, 


A*ter the operation it must be prevented by all means 
that the chock with its grave consecuences may take 
full offect. In many regards it is justified and in- 
st uctive to compare it to the reaction of the blood 
pressure in spinal anesthesia, But if bloos pressure has 
sunk below 80 or even 60 millimetors h- moszlobin it is 
Ga 1.10ult to bring it into balance again, Just as it is 
possible to avoid the threratening danver by giving 
blood pressure increasing remedics in time, 2 prophylac- 
tic blood tr-insfusion succceods in preserving patients, 
who after 2 thor2zcopl:sty are liable to shock and 
collapse, from damage Which somctimes can never be eli-= 
minat<-d, 


The second important as well as dangcrous come 
lication is sccondary hemorrha-e, The clinical conse- 
quences are manifcsted in collapse, Ap tho shock tao 
results into collapse, the offects of the shoek as voll 
as scoondary hemorrhage are the suro, This 4s tho creat 
dangor after « thoracoplasty, If 2 pation’ is not suffie 
ciontly protceted against postoperativo shock, sceondary 
hetioyrhage nay be fatal, Shock oauses a echanre in the 
composition of blood, whieh is marked chiofly, :rithout 
uentioning the disvlcacenent of dons, by the cxtravesction 
OF D400na fron the vaseular syeton, An additional lsas of 
plesua, caused by secondary herorrhage, cay have vit .vore 
able of oven life undanrcring cffcetsa, Roth cvents are 
es peeially dangerous for «atidente with civyorna residual 
Cavitios, as there preevded or still oxists da:ace dus to 
the protein deficioncy caused by a cl:ronic 


suppuration, The depots of protein from which - hoslthy 
organism is able to replace its plasms in case of loss of 
blood, are Yory small‘and: soon cxhnustcd, cv¥en after a 
good preparation, So after 2 eollavse, erus<-d by sccord- 
a®y hemorrhage, cuick and effective aid is only to be 
expected from a blood transfusion, 


The origin of sccondary hemorrhage, conneectcd with 
the thoraconlasty is a complicated, not euite cxplsined 
procecding. It does not depend solely on a more or less 
careful contfol of hemorrhage or on thea extent of the 
operation, One. cannot be sure if shock occurs more fre- 
quently in ease of lattice plastic with its large wound 
Surface but it is possible; Sccondary hemorrhage seens 
to be predominantly of 2 capillary nature, It is there- 
fore essent*il, to apply : pressure bandazve after the 
operation, 


The chief cause is « ¢hinge 3n the composition of 
the blood and, an impaired contractility of the vessels, 
Moreoever we hive to consider the insufficient possibility 
of shrinking in the cnlius tissue, Somctimes one has 
the impression of a septic sccond2ry hemorrhage, The 
blood scems to be very poor -- serous, This ie 
frequently caused by a serous exudation and on account of 
change of the color of the serum it may be mistaken for 
& secondary hemorrhage, This loos of protcin inercases 
the danger of a collapse or may even be the cause of it; 
but this consecuence c2n be elimin:ted by a blood trans- 
fusion, If the gencral concitions dcteriorates -fter 
the operation, one ean bo sure thit rlmost regularily 
4 traneaiusion of blood is necessary. jie .nlweys acted 
according to this voint of view and our successes sioved 
that wewere right, There is no doubt tht on rccount 
of the reveatedly rentioned investigczitions >» out the 
condition of protein deficiency in casc of chronic sup»dur- 
ations it is possible to solve ths problem of sccondary 
hemorrhage after plastic closure of the cmpyema resicusl 
Gavity. The osmotic pressure in the biood is ehanged by 
tnae 2nd it can casily flow into the tissue, Toxic 
paralysis and damage of-.the vessles, as well as a svecial 
inclination towards herorrhage can be observed here, 


As in this case too, we sre dealing with the conseruences 
eof a2 chronic loss of protein, a blood transfusion is the 
only meins to combit it. 


The general opinion is, that pneumonia takes the 
third place in postoper2ative complicrtions, According 
to SAWROWA it will especially occur in tro st2ge over- 
2U2O0NS, 2fter the first session, Inererse of teroerxture 
was believed to have its origin in pneumorixz in some e-scs 
Wn on proved to be wrong Later on, I° do not »elicve th-t a 
pneumonia exists in more than 2 cases out of a2 hundred, 
Considera>sie and long lastine fever 2s 1 rule was not 
caused by complications in the part of the lunvs 2s was 
supposcd first, but by an accumulation of pus. An insuffi- 
cient outflow of pus after lattice-pl2stic is observed 
quite frecuently, This is the rost import-nt cause for in- 
erease of temperature ifter the operrtion, 
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After lattice plastic fever sometimes occurs 
which is not ecrused by thesc two complieations mentioncd 
before. It is possible that it is caused by the ab- 
normal washing out of toxin, which is croatcd by 
mobilization of the thoracic wrll and the formation of 
soft-part ligaments, One must 2lso think of the develop- 
mont of an infcction from little foci of pus in the 
SReural callus, where they remain untouched in contrist 
to SCHEDE's plastic, Whatever may be the cause of this 
postopcrative inerease of temperaturc, a1 copious dose 
of sulfonszmides as 2 prophylactic is recommended, 


AFTERTREATMENT 
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First attention should be given to avoid the post- 
operative shock and the freoyent occurrenee of secondary 
hemorrhage. The methods of trertmcnt, which have to be 
used, were mentioned before, Brt this does' not clese 
the discussion about aftortroatment; several othor points 
have to be consideredy 


Immediatcly aftcr the oporation, an effective massage 
is recommended, Thus the substance, which according to 
HENDERSON stimulat’s the respiratory ccnter vhysiolo-ic x ly, 
becomes disengaged, and the pulse gains streneth, freshe- 
ly operated patients feel better by improved circulation, 

It is of advantaze to continue the massage evory dav, 
until the patient can get out of bed, 


As mentioned before, a well fitting pressure bandage 
has. to. be ap:lied after the. operation, , Inm:most cases it has 
to be renewed only after 6-8 days. A careful survey and 
obse<vation of temperature and pulse is essential on account 
of the danger of phlegmons of the thoracic wall and the 
vossibility of accumulation of pus . Even on renewal of 
the first bandages it is recommended to avnnly slight 
pressure so that the strips remain well pressed against 
the pleura pulmonary. If this is not done, new cavities 
between these two varts are favored, The outflow of 
secretions, however, must not be hindred, Sometimes it 
is not easy to find the right way betwen these two 
altcrnatives, It often depends on paying attention to 
the outflow of secretion, if a sccond operation after the 
lattice plastic will be necessary or not, 


The treatment of the wound does not show.any pecu- 
liaritics, Recovery often progresses astonishingly fast, 
In oth-r. cas;:s the secretion of pus sometimes continues for 
a long time with inexplicable causes, The early starting 
of irrigations. has.to be mace with every ching: of the 
bandage, For this purvose Rivanol has turned out well, 
The effect surely ia only mechanical, It has to avoid the 
danger of even small accumulations of nus, a matter ‘th: ch 
must not be underestimated after a lattice nlistic, In 
10 to 15% of the cases abscesses occur during and even 
after the healing of the wound of.oper2tion, which break 
open spontancously and therefore are better ovened in 
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time, In all probability they form between the strives 
Or g@eeult from little foci of pus which may exist in the 
callus of the plevra, sometimes only visible by microe 
scope, 


In cases of patients, where the secretion of pus 
continued longer than usual, we had good success by 
treating the field of operation with diathermy, This 
treatment should be taken before each renewed operation 
if the filling of the fistula by contrast medium shows 
no new development of a cavity. This method of examination 
should be used frecuently, if the healing of the wound 
is delayed, or secretion of pus continues, It often re- 
veals surprisingly romified cavities where further dce- 
lay is dangerous and scraping out of the fistula is of 
no use, but only a rerewed operation psrformed in time 
may bring recovery, 


Breathing gymnastics should be strirted, as soon 
as the pains of the wound ease, It can be observed in 
some cases that the lung extends: arain after a lattice 
plastic, 


Exercise in moving too, has to start in time, If 
this is done, no restriction in the mobility of the arm- 
remains th-t is worth mentioning, even after a total 
empyema residual cavity, A still more important task | 
8 to avoid ’eoliosis, It develops always after CCHEDE's 
plastic, but neve? after lattice pla tic, It is seen 
occasionally in a minor @eesrce, but then it never ine 
jures eithcr the functional or the cosmctical result, 
it is necessary and can be accomplished exnsily to 
preserve the long dorsal tensors and leave the trains- 
verse processes untouched in the operation, 


It is certain, that especially after the removal 
of an empyema residual cavity an apvropriate and copious 
nourishment adds much to a quick recovery and healing 
of the wound, As we saw in this aspect of disease, the 
supply of protein is frecuently diminished by different 
influences, Therefore special stress should be laid upon 
giving food rich in protein and vitamins, 


Most generally 2 sulfonamide treatment is tried when 
temperature increases from possible bacterial causes, I 
do not know to what extent a treatment with penicillin 
may improve recovery faster and eliminate various othor 
dangers. In ease of one patient we saw favorable in- 
fluence, In-one session I had removed his riecht inferior 
and middle lobes on account of bronchiectases, Thereby 
a medium sized residu2zl cavity developed, which I tried 
to remove by means of a lattice plastic, After the 
operation a long lasting supyvuration with an inexplicable 
increase of temvernture remained, which could not be 
decreased by treatment with sulfonamide, His condition 
weakened by bronchiectasies, lobectomy, the empyema 
residual cavity and the following lattice plastic remained 
unsatisfactory for weeks, Due to the interest, which the 
removal of two lobes of the lungs in one session still 
has today, Il was supplied with penicillin, of which 
the patient got one million units, After this remedy 
was given, the temperature decreasec anc complete 
recovery followed, The succes: of penicillin was im 
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pressive, I am inclined to believe, that the use of 
penicillin, especially after lattice plastic will be 
of great value in many regards, 


According to our discussions ahout the value of 
blood transfusions for preparation it is understandable 
that this method of treatment is one of the mest im- 
portant remedies even in the treatment after an oner- 
ation, In case of good general condition, normal 
postoperative development and quick recovery, the ody 
disposes of sufficient resources of its own, If there, 
however, is strong and long lasting secretion of pus, 
accompnaied by fever, the reserves of protein, already 
diminished before and after the operation ore quickly 
totally exhausted in case of empyema residual cavities, 
the deficiency of protein cannet be supplied by varentera 
Sources alone, symptoms of deficiency of protein appear 
‘again, These are also displayed as we observed, by a 
decrease of erythrocytes and hemoslobin, In their 
analysis we have a valuable means to judge the pro- 
tective power of the body, or its damage respectively, 
Anaemia delays the healing of a wound, It has to be 
eliminated by blood transfusion, if the resources of 
the organism itself are not sufficient, Indication 
is based on the analysis of erythrecytes «nd hemo- 
globin, which must be repeated after every plastic so 
cne can verform a bloed transfusion in time and some- 
times more often even during the aftertreatment, So 
we are able to cure the wounds mere rapidly and gain 
faster restoration of health, 
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Thoracoplasty to rerove empyema r-sidual cavities 
is connected with the idea of an operation with an 
immense death rate which in case of succeses leaves a con- 
Siderable cosmetic deformity, This opinion is chiefly 
based on the previous experiences with SCHEDE's plastic, 
With this method of treatment the mortality rate amounted 
to 3348 4 during the first Werld War, according to SAUER« 
BRUCH, In the meantime the results have been improving. 
During the last war DEMEL operated 22 empyema residual 
cavities without any casualties (cases of death), By 
the time he mace his renvort, however, the aftertreatmenr 
of all cases had not been concluded yet and three of 
his patients still had large bronchial fistulae, 


No notable experiences have been made yet about 
lattice plastic, SALZER and SARAFOFF only »ulished 
their observations on a small number of cases, There-= 
fere the cuestion as to the mortality rate is of special 
interest in so many cases as we hive, considering that 
our patients could be observed until their final cure 
and even afterwards, 
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If one imagines, that in the first hundred cases 
treated with HELLFR's lattice plastic, only three patients 
died, this fact has to be registered as an immense pro- 
gress in eliminating the dreaded aspects of disease of 
the empyema tesidual cavity. A mortality rate of 3% 
would be tolerable. But even this small »ercentage here 
is not due to the method of operation but catsed by 
deadly complications which cannét be broucht into 
definitely causal connection with the overation itself, 
This may be elearly seen in a short survey of these 
three patients who died after the plastic: 


1) A 28 year old man, On December 29, 1942 he 
received a small arms gunshot w>th the bullet 
lodging in the right thorax. A pleural émvoyema 
fol owed, Afterwards we had to perform a re- 
section of ribs. In spite of suction treatment, 
an empyema residual cavity developed, On July 
2, 1943, lattice plastic was made, after the 

5-9 rib had been resected, (length ef ribs re- 
sected 74 centimeters), At first the pest-~ 
operative cours was normal, On July 28, 1943 
the patient started to vomit and on 29 July he 
got neadaches, His general condition worsened 
suddenly on the first of August 1943 and showed 
meningitic symptoms, He died on August 2, 1943, 


The post mortem examination showed: Pers 
ation of an older abscess _in the left frontal 
in into the lateral 
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2) A 29 year old man was severely wounded by a 
bomb splintcr in the left side of the therax on 
August 12, 1942. Two cavity gunshot, A pleural 
empyema developed which was treated by resection 
of ribs and suction drainage. In spite of all 
treatment, however, an empyema rcesicual cavity 
remained, Then an abscess developed around a 
splinter belew the diaphragm, Svrg¢gical exvosure 
and drainage, On May 17, 1943, another oneration 
was performed on account of suppuration below 
the diaphragm, On December 7, 1943 we made a 
lattice plastic on account of the empyema re- 
Sidual cavity. Ribs 3-9 were resected sub- 
periosteally, The length of the resected ribs 
was 8&7 centimeters, Fer three weeks the post- 
eperative course was without complications or 
fever, Then a sudden increase of temperature 
occurred followed by chills, Repeated revision 
of the field of the plastic without satisfactory 
findings, Finally a large subphrenic abscess 
was opened, Septic general condition, not in- 
fluenced by any means, The patient died on 
Feburary 20, 1944, Pest mortem examination 
showed that the thoraceplasty was generally in 
order, It was connected with the abscess cavity, 
Situated subphrenically and including the spleen, 
The diaphragm was partly destroyed, Nowhere 
retention of pus, Small abscess -n the left tem- 
poral lobe, Cause of death: Sepsis, 
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3) A 29 year old man was wounded on August 19, 
1943 by machine gun shot, which r«sided in the 
right lung, A4 pleural empyema developed, A 
resection of ribs had to be mace, An empyema 
residual cavity developed, Thoracoplasty,was 
made on July 5, 1944. 2-8 ribs were resektca 
subperiosteally, Right after the operation 
considerable continuous increase of temverature 
begun, Temporary suspicion of a relapse of 
malaria, Field of operation without finding. 

On August 19, 1944 headaches and subsecuent 
somnolence, On September 10, 1944 hemiplezia and 
death, Post mortem examination s oved a large 
multilecular abscess in the right frontal lobe. 
Residual cavity was closed, only a small fistula 
was found, 


“Cause of death: Cerebral abscess 
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a2 we consider critically these three patholovico 
anatiomical determined causes of death, we observe,that 
int tho case the operation can be made responsible for 
the fatal ending, Accercing to the post mortem examination 
the first patient had the cerebral abscess even before 
the operation, while in case of the third patient -it 
probably developed after the plastic anc thus caused the 
fatal end, In the second case, it was the consequence 
of the two cavity gunshot, The origin of the sepsis 
was not the empyema residual cavity, but the subphrenic 
suppuration, It is remarkable that the temperature 
of two vatients was normal for weeks after the operation 
until the symptoms of the comvlications which caused 
the death, covld be observed, 


Autopsies showed in every case that the field 
of operation was in erder or even already cured, In 
no case was a retention of pus in the thorax found 
or could any connection between the lattice: plastie 
and cause of death be surely preved, Our three failvres 
have to be regarded as fatal events, as they could not 
have been avo ded with any other kind of operation, 
Far more important than this statement [ regard the 
fact resulting from the short descriptions of the 
origins that caused death, that there never was, not 
even in a single case, neither shock nor secondary 
hemorrhage, hitherto especially dreaded as the most 
important postoperative complication, 


With all pulmonary diseases, even after the removal 
of splinters sticking in the lung, the danger ef 
metastatic cerebral absces:es is threatening, as they 
were found in the post mortem examination of all three 
patients who died after the lattice plastic, Even in 
case of this grave aspect of disease it is possible 
to help by diagnosis and operation in time, as soon as 
the localization can be mace. Perhaps in one er the 
other of our cases ouicker action might have been 
appropriate, 
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In case of pleural empyema and its secuel, menine 
gitis may occur occasionally besides cerebral abscesses, 
C, BAUER described two impressive observations where 
he could prove the two important wavs of infection, In 
One case the supouration had perforated from the thoracic 
cavity into the central canal ef the svinal cord, In 
my findings of operation I already pointed out the 
collection of vous in the joint between ribs and ver- 
tebral clumn, In the second case a basal meningitis 
existed, By preparation during the section its 
origin could be proved on the level with the empyema. 
The intercostal nerves were considered responsible as 
the way of infection, 


I personally observed some cases of fatal menin~ 
8itis in case of pleural empyemae and with empyema 
residual cavities which had not vet been overated voon, 
In the chapter "Preparation' I already mentiored the 
importance which these complications as well as tnose 
of the metastatic cerebral abscess have on the choice of 
the time of operation, Both hang like th- sword of 
Damocles over the patients with emnyema residual cavitics 
and over the results of the surgical operations, Prob~« 
ably symptoms of meningeal irritation occur more 
frecuently, Befors and after the operation patients 
often complain abeut pains in the neck and headaches, 
Fxplanations can be given by lumbar punctures, and 
various modern medicaments might sometimes prevent 
the development of a r al meningitis, At any rate, both 
cerebral abscess and meningitis recuire medical action 
and no passivity. Therefore, the surgeon who has te 
do with operative treatment of empyema residual cavi- 
ties must be thoroughly familiar with these two com- 
plications and their origin, 


The three cases of death we had among the first 
hundred of our eperations wre caused by unavoidable 
accompanying diseases, In our further cases of lattice 
plastic, mortality did not amount too much, Up to date, 
we lost two patients after the operation, Though their 
cases have nothing to do with this report, I should 
like to give a short extract because it vroves, that 
lattice plastic alone does not succeed, but that 
greatest care is recuired to obtain outstanding 
results, 


4) A 21 year old man was taken ill on February 
2, 1943 of spotted typhus, followed by »neumonia 
and pleuritis...in spite.of resection.o”,.rits 

a residual cavity remained in the richt side, 
On April 25, 1945 lattice plastic w2s made, 
Multilocular system of cavities with bronchial 
fistula developed, Ribs 2-8 were resected sub- 
periosteally, In the days after the operation 
the patient was strangely restless, the tem- 
perature was slightly increased, and the pulse 
moderately accelerated, He died on May 6, 
1945, Autopsy was impossible, 


Cause. of death: Sudden sollapse of circulation, 
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5) A 24 year old man was wounded by shell 
splinter in the right thorax on January 23, 
1945, A pleural empvema developed, We. 
applied BU"LAU!s drainage system without 
resection of ribs, An empyema residual 
cavity developed. We mace the lattice plastic 
on January 18, 1946 and resected 4 ribs sub- 
periosteally, In acdition to that was a 
gas-containing, putrid infeétion of the 
thorax, going down to the thigh and svreading 
there, Incision was made in vain, The 
patient died on January 26, 1946, 
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In case 4, the cause of death is obscure, After 
the extensive thoracoplasty neither shock nor second- 
ary hemorrhage was observed, In the cavs follovines the 
operation the patient showed a stranse motor restless=- 
ness, Possibly external influence effected the 
patient unfavorably. After the operation the vnatiant 
had to be moved to a hall were many prisoners were 
crowded togethcr, Our trained staff was not allowed 
to take charge of the nursing upon which so much 
depended, We used to place all the other patients 
with thoracoplasty in small, single, and wll aired 
rvoms. Perhapa. the basic (original) disease may be 
traced as the cause of death, I observed several 
times that patients who had serious spotted typhus 
could gencrally not stand major operations very well, 
Finally the fact that the residual cavity had al- 
ready existec for two years may have been of in-= 
fluence, It is regrettable, that in this single 
case, where death was probably solely due to’ the 
lat'ice plastic, we were not able to perform an 
autopsy, Perhaps in this case too, a cerebral 
abscess caused the fatal end, 


The cause of death is very clear in the fifth 
case, Being exhausted after finishing the plastic, 
I ordered an experienced assistant to finish the 
operation by some sutures, Against my strict orders 
he sewed skin and muscles near the drainage tube and 
the striae so tightly that the secretion could not drain 
out and therefore a gas-containing phlegmon of the 
thoracic wall developed, which caused the death, This 
case shows, that success often depends uvon trifles 
in technicue and greatest care in the aftertreatment, 
This robust patient covld almost surely have survived 
the small plastic if this mistake hac not taken vlace, 


Summarizing the causes of these five death once 
more, we must state that the lattice olastic is vith- 
out special dangers, The mortality rate is low, 
compared to the gravity of the disease, If a patient 
dies after the operation, this is nearly always an 
inevitable event, if no unavoidable mistake has been 
MAaC@e 
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Judging the results of the operation we have to 
consider several points of view, The duration of 
treatment after the lattice plastic reveals clearly 
the usefulness of the method, Fight patients re- 
covered so rapidly, that they could be discharged from 
the clinic within 4 weeks after the opcration, Most 
6f the patients, 43 exactly, had to stay in the hospital 
for 8 weeks, 22 for 12 weeks, 12 for 16 weeks and the 
rest even longer, Though in some cases suppuration 
occasionally continued a long time, the period of 
treatment after the thoracorlasty is genérally short, 

It cannot be explained what causes the creat differences 
in these cases, 


There is a certain disadvantazve in the l:ter Ccevclopv- 
ment of abscesses in the field of operation, The 
wound of one patient had been healed for $9 months ale 
ready. This late complication could be observed in 
12 patients, After drainage, the abscesses «enerally 
healed without difficulty. They start from small foci 
of pus which have avparently remained in the field of 
the plastic, or exist in the cal’us itself, Sometimes 
small residual cavities develop which may even reqeire 
a secondary operation, A% any rate the probability 
of a later development of abscesses is so great, that 
patients should be informed about this vossibility, or, 
even better should be asked to come “se secondary 
examinations periodically, 


By exact inauiry we are able to find out with cer- 
tainty the cases where the wound of operation had healed 
externally but inflammed feci existed underneath, The 
sedimentation of the blood cerpuscles may be normal, but 
the red blood picture gives better information, A slight 
anemia means toxic damage and thereby the existance of a 
suppurative focus, According to our exverience the 
best means of finding out consists in watching the general 
condition of the patient and in asking himself, In- 
creasing weight after the thoracoplasty is a very favor- 
able omen. The same holds good with regard to the 
appetite, “~f the patients compl&in about anorexia, in- 
sufficient convalescence, bodily weakness, or easy faticue, 
one can be sure of a suppurative focus in the body, 


As a proof I shovld like to ad“ an instructive ob- 
servation. After the thoracoplasty one vatient come 
plained about the above mentioned trovbles, An absces: 
formed, which was incised, But even after healing the 
patient still complained and the bad seneral condition 
remained, I therefore reopened the field of the former 
abscess and found a small hidden empyema residual cavity, 
To fined such hidden foci recuires experience in this 
field and some luck, After two ribs respectively their 
regenerates had been resected subperiosteally, the focus 
healed quickly, This was followed by excellent recovery, 
good a »petite, increase of weight, and a decided improve-~ 
ment of productive power, As my experiences proved 
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impressively in such cases one should not hesitate to 
perform a secondary operation, even after an apparently 


successful plastic, In no case have 4 ever regretted 
a secondary operation, 


But the following ogase proves tht caution should 
be taken: A patient did not recover well after thoraco- 
plasty. It was suspected that a suppurative focus 
had remained in the thor2x and a secondary operation 
was taken into consideration, The indications for a 
second operation were not entirely fulfilled, so we 
desisted from it, Finally another cause for the symp- 
toms of disease was found, After nine months, a 
lymphogranulomatosis developed on accout of which the 
patient cied soon afterwards, 

Not every abscess developing afterwards should be 
regarded as a consecuence of lattice vlastie, Visiting 
another hospital once I was shown a patient whom I had 
operated before and who was said to have a relapse 
respectively an abscess in the field of overation, 

The fil ing of the fistula revealed, that the svovuration 
had nothing to do with it but was caused by a shell 
splinter which was not removed in the ovneration Ill, 15. 
In the case of another patient in our clinic, we had to 
remove a shell splinter two years after the vlastic, 
because of symptoms of inflammation, Missiles generally 
heal in without complications. As the »vlastic is no 
simple operation, we do not seck for them, If the 
splinter is easy to find, it should be removed to avoid 
another operation, as happened in the tro cases mentioned 
before, 


By careful after treatment and good food we are able 
to avoid the danger of a renewed collection of pus in the 
field of operation, The small foci of inflammation 
between the striae or in the callus heal ouickly, if the 
power of resistance of the body grows strong enough, I 
Saw some impressive cases, myself, which proved this in- 
dircctly, After a successful thoracoplasty and discharge 
from the hospital, one of my patients was taken prisoner, 
He had to stay in an open field for weeks without suffi« 
cient clothing and food, This caused an inflammation 
in the field of operation connected with a marked suppur- 
ation. In case of another fully recovered patient who 
was not operated in my clinic, I observed a similar re- 
lapse. Several operations had proceeded, Aftér some 
week!s stay in the oepn with insufficient food which 
caused death by starvation of many soldiers, a secretion 
of pus from all scars in the field of the thorax began to 
an extent I had never seen before, If one has met with 
such negative cases, one can casily estimate the value 
of good food during the after treatment, which should be 
given after every cured thoracoplasty, 


Contrary to cases where late abscesses develop after 
the patient was discharged from the hospital, it some-~ 
times occurs that the healing of the lattice plastic 
is delayed, or even a resicual cavity remains, “ith 
5 patients we did not succeed in obliterating the re- 


Illustration 15 


Shell splinter, causing an abscess one year 
after the lattice plastic, At firs" the 
abscess was regarded as a conseauvence of the 
thoracoplasty, 
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Sidual cavity with one operation, but hac to perform 
second operations. 8 of our patient hac a plastic 
before by another surgeon, I intend to discuss these 
13 cases in another chapter as naturally the causes of 
these failures and the ones of the secondary operations 
must be examined very carefully, to find out if they 
were based on avoidable mistakes, 


To judge a new method of operation, not only the 
immediate but the lasting resvlt is important. We 
therefore tried to watch our patients even after their 
discharge from the hospital, The months followinz the 
discharge we succeeded in doing so, Nearly all of them 
came back for a late examination or otherwise were sent 
to us. About 90% of the patients reported to us the 
seouel of the operation during the first following 
year and sometimes even during the second one, On 
account of .the influence of war we were not able to 
obtain complete reports, but the particulars we have 
are sufficient for our purpose, In several chapters 
we already stated some interesting observations about 
diseases after the lattice plastic, Little can be 
reported about consecutive disease, To our sur orise 
we never found an amyloid kidney, In the case of one 
patient a nephrosis developed several vonths after 
discharee from the hospital; frecuent tests of vrine 
before and after the vlastic had shown a nerative 
finding for albumin, With another vatient an exo- 
phthalmic geitre developed, the cause of wich was _. 
probably favored by the preceding long pcriod of suffer- 
ing. 


Some patients showed an inclinatien. towards 
bronchitis, In one case with a total plastic only 
it was vvurulent and could not avite be ecuredj It is 
astonishing, that after an often extensive collapse 
of the lunes and the distinct formation of callus this 
complication does not occur more frecuently. Most 
patients stated in the late examination that they felt fiv 
for work agains A very frecuent ¢omplaint was shortness 
of breath, R<«duced prodtctive power was only stated 
by patients with total plastic, esvecially one in the 
right side of the thorax, Contrary to this, patients 
with partial plastic rcgained their full strehgth 
after ronths and sometimes even after years of having 
suffered the greatest harcships and bodily strain, 


It is not easy to judge the protective power 
after the lattice plastic. If the surgeon is asked 
to do it, he predominantly must rely on the statement 
of the patient, as is to be seen in the discussion of 
the success, te possible, a spirogravdhical examination 
should be mace, 


One of the most important advant: es of lattice 
plastic compared with SCHEDE's plastic, is, tht with 
the first one mentioned ne paradoxical res iration 
remains. One could draw the conclusion, that the lungs 
functioned better, AMELUNG performed svdirosraxhic 
examinations but did not find any basic cifference 
between the two methods, We must stite on the otkor 
hand, that the number of cases examined is too small 
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to be fully convincing. Clinical exvnerience in cascs 
observed for years is against it tdo0, Therefore a re« 
newed examination is desirable, | 


Most striking is the cosmetic result. After 
SCHEDE's plasti¢ severe mutilations of the thorax re- 
main. this is not the tase in lattice plastic, as 
shoulder girdle, and shoulder blade the first and usually 
the second rib are preserved and no scoliosis devclops 
if the after treatment is carefully done, (Ill, 16), 


Another highly important advant>ose is the preservation 

éf the intercostal nerves. Therefore no paralysis of 

the muscles of the abdominal wall occurs which has an 
unfavorable influence on the work capacity after SCHEDE's 
plastic, According to OFHLECKER's examinations, even 

the sixth intcreostal nerve has to be preserved, KON- 
JFTZNY also has lately tried to preserve the intercostal 
nerves in his plastic, 


REPEATED THORACOPLASTIES AND SECONDARY OPFRATIONS 
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Unfortunately lattice plastic does not in every 
case result in the obliteration of the empyeme residual 
cavity. A second thoracoplasty was ae amped in case 
of 5 patients, whom I had operated myself, In our 
hospital we have 8 other patients who hac hae an une 
successful thoracoplasty-which was not made in our sline- 
before, It is highly essential to examine the ca ene ‘s of 
these failures, because one can learn best by one's own 
and other's mistakes, 


Among my own failures one can obServe ene case, 
that clearly and impressively shows one disadvantage of 
lattice plastic, On a 16 year old boy, 5 months after 
the resection of ribs, we had to perform a lattice 
plastic on account of a metapneumonic »vleural empyema 
to remove a small residual cavity, However, we did 
not succeed, Three more plastics, partly according 
to HELLE:, partly to SCHEDE and the removal of the 
transverse processes wers necessary te gain a final 
result. After the first secondary plastica large 
cavity had developed again, which caused suppuration, 
This result was miraculous, as no technical mistakes 
had been made in the first operation and the striae filled 
the cavity well, 


At last we succeeded to obtain a Gosmetically and 
functionally good result, But difficulties and relapses 
taused us to reflect, How was this to be explained? 

I rendered special attention to this cuestion, Accorcing 

to my experiences up to now it is based on a cuick power 

of regeneration of the periostcum of ribs which is esvecially 
expressed in young people. In this age, it takes a 

Short time to form new ribs, If a sud»vuration cevelops 

after lattice plastic and the striae do not stick to the 
surface of the lungs, the ligaments of the soft varts bee 
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Cosmetic and functional result 
after lattice plastic in a total 
residual cavity. 


a)X-ray picture of the residual 
cavity 


Illustration 16 
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could not be reproduced with 
the facilities available, 
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Cendition after plastic with 
preservatien ef the first 
and secend rib, 


Picture from the front, 
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Tllustration 164 


could not be percwvoduced with 
the facilities available, 
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Tllustration 16, 
Picture from the side, , 


Pictur: from behind, 
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come bulky and finally stand: off in such a way, that 
once again large cavities can dcevelod beneath them; 
The cuick dcevelooment of resenérated ribs is also a 
cause of long lasting fistulae and sometimes even 
secondary operations as we Shall sce, 


It should be considered thereforc, if the pover 
of regeneratioh of ribs shovld be sto ved or delavéd as 
is done similerily in case of thoracoplasty, because 
of tubcrevlosis of the lunes, The problems are cuite 
the same as those with empyema residual cavitics, 
MAURER uses a 10% solution of formalin for this pur- 
pose , MFISS proved by expcriments that the regenerae 
tira power of the ribs can thus be delayed, without 
damaging the pleura, Up to now I could not resolve 
to use his mettod, although it is said, that it does 
not influence the healing of the wounds unfavorably, 
According to LOUBAT and MAGENDIE the regeneration of 
ribs can be delayed for 2 to 3 months, by spreading a 
solution of tannin over the periosteal tubes, which 
means, that the tissue has time to shrink, However, 
this propos2:l1 hae to be examined, because SAUBRBRUCH 
states, that the retraction of the lungs continues for 
* to l year, and that the ligaments formed by tho 
lattice plastic stay limp and flexible for a long timo, 


The second cause can be traced back to an ab= 
normal stiffne:s of the striae, It can be observed 
especially in case of a strong development of callus, 
It is understandable, that SALZER profsers the tochnicue 
according t§ SCHEDE, if the pleural cal us is thicker 
than 24 centimeters, “hen neing this mcthod one sacri- 
fices valvable matcrial for filling. To inerexse the 
flexibility of the striae under such circumstances and 
ee Covain a good filling of the civity, TF Jstcly have 
removed the collus tissue, especially at the inside of 
both places where the striae are attached. So the li- 
gaments become better attached, even if the pleura 
is markedly thickened and one has the impression that 
a new development of a cavity can be avoided by elimi - 
mting the unsuitable shave of the filling material, 


The two first sourees of mistakes w'~e based en the 
method itself, which does not apply to the two other gnes, 
The thirc causs is failure te abservye accessory cavities 
which many times are connected only by a small fistula 
with the main cavity. This danger can be avoided only 
by greatest caution and eXperience,. One should net under- 
estimate it, The fourth mistake is favored by the 
tendency to make the plastic as small as possible, 

Thus, cither too small pieces of the ribs, lying over 

the cavity are rcroved, or not cneugh ribs will be re- 
secected, In case of a patient we had to remove 2 more 

ribs in the field of the first plastic done in ono 

session because pus had collected behind them liko a 

lake, In the first session we had the impression, that 
the conditions for the outflow of:pus would be favor- 
able, I have observed this same evont several times latcly, 
This is apparently favored by shrinking of the lungs after 
lattice plastic, where the ribs below, which have been 
preserved, cause retention of pus or development 
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of cavities by interception which were not expected 
according to the findings at the time of the thoraco- 
plasty, On 2 cured patient one can sometimes observe an 
abnormal standing out of the lower costal arch and the 
preserved ribs below the field of the thoraco plastic, 
by which this occurrence might easily be explained, 


Ih case of 4 other patients we werc, not to mention 
an occasionel scraping out of fistulac, forecd to ver- 
form secondary operations, which cannot be called 
secondary plastics according to their extent. In 
One case a small abscess cavity developed b-neath a vre- 
servec rib. In other opcratiens we hac to remove regene= 
rates of ribs, which prevented the falling together 
in the depth by the thick callus tissue, Under these 
circumstances the callus cannot shrink sufficiently and 
thus supports the cavities in its ficld, For fistulae 
and suppuration which often remain for 2a long time, the 
Same causes have to be made responsible as the ones 
leading te the devclopment of large cavities, which 
sometimes recuire anothcr plastic, Furthcrmore the 
possibility has to be taken into ac’ ount that small 
pus and inflammation foci are in the pleural callus 
which can lead to a secretion of pus or formation ef 
fistulae efter a lattice vlastic, Therefore it 
should be considered, .* in case of thick callus 
wheth-r part of them should be removed at the inside 
of the ligaments and thereby eliminate the changed, 
most inflammable field, I tried this in some recent 
operations without up to now seing able to say anything 
about the final result. The preservation of the 
thickened lateral callus of the pleura and its use for 
filling out the cavity does not only have advantages, 
but disadvan‘ages too, but without doubt, the advantazes 
generally prevail, 


This discussién reveals, that after a lattice pl:stic 
one cannot depend on too much success if fistulac are 
Scraped oute If secretion of pus continucs for some 
time, it is recomrended to ¢lear the canal of the fistula 
for comprehensive view, (Ill, 17), Sometimes it is 
pessivrle by meahs of X-ray of the fistula which should 
precede cach operation, to find at its end in the depth 
of the thoracic wall a cavernous enlorgement, sometimes 
even an osteomyelitis of the ribs or a secucstrum of 
bones which are the cause, The origin of the pus has to 
be removed and by relaxation of its callus thickened 
surroundings the focus of disease must be enabled to 
close by shrinking, which sometimes is rather difficult, 
Thougn fistulac existing for a long time may close them-~ 
selves and little cavities of pus encapsulate in depth, 

I nevertheless advise an active attack, Lately I have 
verformed more freruent operations and up to now I have 
never regretted -y more energetic action, 


The eight theracoplasties, of which the first ones 
had been performed without success in another clinic 
do net have the same importance as ovr own observations, 
as one cannot follew the procedures by reports about 
findinss and seouel especially in case of operated 
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Tilustration 7 


Could not be reproduced with 
the facilities available, 


Illustration 17 


Filling of a fistula with renewed formation 
of a cavity after thoracoplasty. All siumps 
of ribs were left too long 


-- 35 = 


empyema residual cavitics, We therefore should be 
careful with our ¢riticism, With 2 of these 8 cases 

a lattdceé plastic had preceded, ‘ith one prtient , 

wHo had a total residual cavity, we tricd to close it 

by an extended subperiosteal resection of the first 

- to third rib, removing the transverse processes at the 
Sametime, Thus the cavity diminished a little, and covld 
only be. climinated by a lattice plastic, This conm- 
bination of the methods of FSTLANDER and HP LL™R sometimes 
is justified and saving. Apart from this case I saw 
several other patients thus operated in two sessions, 
But a reveated resection of ribs recuires considerable 
strain, Tro other secondary plastics were caused by 
costal ostcomyclitis. Besides this not enough ribs had 
been removed and furthermore the pieces of the ribs 
removed were too small, 


In case of the remaining 5 patients, the posterior 
back stumps of the ribs had been preserved in abnor- 
mal length as we can see in I11. 17. This is a most inm- 
portant but avoidable mistake, which can occur in case 
of surgical removal of the empyema residual cavity, if 
the basic rules of thoracoplasty are not stenrrally known, 
BOIFFIN through his student GOURDET proved already in 
1895 with excellent examinations which are still of value 
today, that the compression of the thorax can be best 
accomplished by removing the postrrior angle of the ribs, 
SAUFRBRUCH and BRAUER always point-d out the importance 
of paravertebral resection of ribs for the collapse of 
the lungs, It is understood, that for the treatment of 
tuberculosis of the lungs one has to have exact iknow- 
ledge of the numerous surgical proceedines which ho has 
to know too for the removal of empyema residual c.vitics, 


setting aside this technical error, we nust summarize 

that only one important avoidable cause for the failure 

of thoracoplasty and its repetition can be made respon -~ 
sitle: Too small an amount of the resection of ribs or 

the removal of not enough ribs, Thoush one endeavors in 
every plastic to render the operation as preservins and 
small as possible, one should always face this fact in 
every plastic, lattice plastic as well, and the removal 

of empyema residual cavities 


If one occupies himsclf thoroughly for years with 
empyema residual cavities, and operates far more than 
100 patients with a method scarcely known hitherto, one 
should like to discuss points of view which scem to be 
important in special chapters, It could,however, not 
be avoided, to state some remarkable facts in different 
chapters before, Concluding th-s, I should like to 
point them out 2nd show their importance, 
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First of all we hive to:mention the blood transfusion, 
Its value is increasingly atknowledged in case of pleu- 
ral empyoma and its sequclae, K, VAL™NTIN pointcd out 
that since taking up this method of treatment. for plou- 
ral empyema in. juvenile.age, the mortality rate ranid- 
ty lowered, The falep doctrine, prevoiline for 1. long 
time, that blood transfusions, ustd for diseas-s-in the 
field of the pulimébhary Girculation was 4 mistake, scecns 
to be abandoned, .Blood: transfusion can in no ease be 
eliminat-d for the preparation .of the opeyrtion of emoyena 
residual cavities, for fighting postoverative shock and 
for the after treatment after the operation, Its «reat 
importance can be understood fully, if one deals with 
the problem of the disease of protoin deficiency, which. 
may be fatal in case of pleural empyema. Stch great and 
import:nt provress in the theoretical and prectical way 
has never been obtained in any ficld, Owing to this a. 
reference to the methods, concerning blood transfusions, 
which is scattcred over some chapters, scems to be useful, 


The use of X-ray examination takes a special value 
for judging the cmpyema residual cavities, It is asso- 
ciated with several sources of mistakes, Pictures 
must always be taken from two sidos, The cavities are 
regularly largct in the operation than they appear in the 
X-ray picture, Accessory aavitices.are usually not to 
be seen at all, Ah X-ray picture may give full information 
on fistula after »vreceding plastic, 


The discussions of numerous special and rare aspects 
of disease should be of great intcrest, ,The closed re- 
Sidual cavity without bronchial fistula is not very well 
known, but the bemothorax residual cavity, recently dcos- 
cribed by me, is entirely unknowh, In case of three 
patients empyema residual cavities hove been discovered, 
which had beer operated later onj ‘they hed 7; 11 
respectively 25 years before suffere* from nleural envyena 
and aftcr having had a resection of ribs, an ostensibic 
recovory had bcen obtained during such lone vncriods of 
time, All these observations show that the empyema rcsi- 
dual cavity offers cven clinically many interesting 
problems, but as we deal alrost entirely with technical 
operative ocucstions in this volume, we have to renounce 
the discussion of the oth-r problems, 


SUMMARY 


Aftcr havins critically discussed the so far used 
methods for removal of the empyema residual cavity, we 
should like to refer to the new procedure ef lattice 
plastic which, after having the exprrience of 150 oper- 
ations with a low mortality rate, enables us, to close 
every residual cavity with execllent cosmetic and function- 
al results, In this volume we described the observations of 
eur first 100 plastics of which 71 were partial and 
29 total crvities, 


a b 
State before the second ; Findines after success- 
thoracoplastic, Empyema ful second thoracoplasty 
residual cavity is filled with removal of the 
with Thorotrast, posterior stumps of ribs, 
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Abnormally long pesterior rib stumps 
as cause of unsuccessful thoracoplasty, 
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The cause of the empyema residual cavity was 
responsible 27% due to a mistake in the drainace, in 
25% by too long continued vuncture and rinsine, in 
18% by a closed residual cavity, in 16% by a bronchial 
fistula, in 6% by an osteomyelitis of ribs, in 3% by an 
acce:sory cavity, in 2% by bad gen-r.l condition and in. 
1% by a foreign body, while tuberculosis has heen dis- 
covered in 2 patients later on, ‘Such changes may ha pve, 
and for that reason explofatary excisions should be taken 
before each plastic, 


Treatment with strong suction should be tried before 
each operntion, The time for the oprration has arrived, 
if the X-ray picture of the residual cavity shows ho 
decrease in size of the cavity over 4-8 weeks, 


The preparation fer the operation is of great imn- 
portance, First of all we have to take care of an exe 
tensive detoxication, furthermore all damages caused by 
chronic suppuration should be climinatedij Very fre- 
cuently a protein deficiency is present which can be 
detected in the changes of the bloods in which case a 
blood transfusien is necessary, 


The lattice plastic sheuld be carried out with local 
anaesthesia, This can be done in about 90% of all cases, 
sometimes a slight ether anaesthesia in addition is 
necessary. 


Sometimes a combination of H™LiMR's and SCHMDE's 
Piaebic hase te bée considered, In enscs with thie™ -and rivid 
callus we recommend to excise some parts of the insice, 
especially at the insertion voint, to matte the strips nore 
Peemivie, Only onee I had to resest the apex of the 
scapula, Bronchial fistulae do net recuire special 
methods of treatmcnt in case of lattice plastic and 
usually heal by relaxation. Only two paticnts were 
operated in two sessions, With total cavitics we always 
can preserve tho first rib and sometimes even the sccond 
one. The lung tissue always shows good recovery after a 
lattice plastic, To judge the danger of the operation it 
is necessary to give number and length of the removed ribs, 


Shock and secondary hemorrhage ware the most important 
postopcrative complications before, Thoy can be avoided 
by immediate blood transfusion after every plastic or in 
the course of the aftcr treatment, and by experienced 
treatment do not end fatally any more, The knowledge of 
the protcin deficiency contributes essentially to its better 
understanding, 


After lattice plastic the furthor after treatment is 
very important, The effect of an immediate start of 
Massage is favorable, Breathing gymnastics, exercise in 
moving the arms anc the vertebral column have to start as 
sson as pos’ ible. Blood transfusions too, have to be con- 
sidered frecuently, The treatment of the wound reruires 
special care, sometimes rinsing, 
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The mortality rate was 3%. No death was caused 
by the method of operation, There was a discussion 
about metastatic cerebral abscesses and the dangor of 
meningitis, 


The time for treatment reouired after the operation 14 
usually very short. Quite frecuently late abscesses 
develon in- the field of operation, Sometimes foci of 
pus remain in the depth, The general condition, appetite 
and inerease of weight are more importent for the judgement 
than the blood picture and blooé@ scdimentation rate, 

One should not be hesitant about sccondary operations, 

The vermancnt result of 90% of all patients who have been 
operated has been followed for the first six mohths after 
the operation and by others even for several years, The 
functional ability can be discovered spiregraphically, 

The advantages of HFLLER's plastic, compared with SCHEDE's 
plastic are: No remaining paradoxical respiration, no 
pardlysis of the abdominal wall, excellent cosmetical 

and functional result, 


The plastic did not lead to ahy results in case of 
5 patients. The cause was due to the method, The failure 
depended upon too guick regeneration of ribs, abnormal 
stiffness of the strips in the thick pleural eallus, 
overlooked aecessory cavities and teo small an extension 
of the plastic, 


Besides this, 4 secondary oporations were necessary 
in order to dry out long lasting supnurcations, The causes 
were Similar to those of the secondary plastics, 


The causes of the failures of 8 residual cavities, 
operated outside of our hospital were mostly abnormally 
large posterior stumps of ribs, or a too small extension 
of the first plastic, An osteomyelitis of ribs oceurred 
twiao, 


Concluding I should like to point out the exceptional 
position of the bleod transfusion in preparing the oper- 
ation ond in the after treatment as well as X-ray 
examination, Some special pictur’s of the momentary 
state in case of empyema residual cavities are displayed. 


It might be important to know, that with no patient, 
hospitalized in our clinic has a plastic been refused 
or not been carried through, 
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